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PREFACE.
S an acknowledgment for the very favourable re-

ception which the former impreffion met with, the

public is here prefented with the following improved

edition'. In order to render this more worthy their ac-

ceptance, the former (which had been long out of print,

though repeatedly called for) has been revifed throughout,

and many of the experiments repeated.

As a further teftimony of his refpeft, the Author now

fubmits to their confideration fome additional obfervations

on other Waters, which (if he may be permitted to

judge from the importance of the fubjedt) will not be

found wholly unworthy their attention.

Common Water, being the bafisor foundation of all

the waters of our globe, was judged worthy to take the

lead. The various impregnations, of which it occafionally

partakes, naturally led to the confideration of the waters

of
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of the Ocean, apd Mineral Springs. As thefe, at prefent,

adminifter fo confpicuoufly to our health, convenience,

and amufement, and are even thought worthy to conftitute

our moft fafhionable remedies, they could not, with any

propriety, be palled over in filence.

*

The Analyfis of Waters has always been deemed an ob-

ject of importance, and, when it comes to be more culti-

vated, will doubtlefs be confidered, by perfons of a liberal

education, as a branch of fcience not lefs ufeful than

entertaining.

Philofophical chemiftry, the foundation of this and al-

moft every other ufeful fcience, has of late years received

innumerable improvements, and is now rapidly advancing

towards perfe&ion, not only in England, but alfo in

Germany, France, and Italy. To many of whofe dif-

tinguifhed authors we are indebted for great and im-

portant difcoveries, which cannot fail to immortalize their

j

memories.

Among thofe of our own country, is it neceflary to

mention the names of Black, Cullen, Priestley,

Cavendish, Kirwan, See. ? or abroad, need we

enumerate thofe of Bergman, Sheele, Lavoisier,

Berthollet, Achard, &c.? Their ingenious publi-

cations
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cations are far beyond my praife, but will fpeak their own

eulogy to all fucceeding generations. To all of them, I

acknowledge my obligations, for the pleafure and in-

ftrudtion which their writings have afforded me. To the

incomparable Bergman firji, is the tribute of gratitude

particularly due—and next} to fome of our own illuftrious

countrymen.

Authors who formerly favoured the world with their
*

Analyfes of Mineral Waters, collected their folid contents

with confiderable exadtnefs, and from thence alone they

deduced their real or imaginary virtues. But they wholly

neglected the volatile aerial parts which w'ere fuffered to

efcape during the procefs, though thefe confeffedly confti-
9

tute the moft adtive ingredients in the compofition,

%

Much however is due to their labour and induftry, and

even their errors claim our indulgence, confidering the

flow progrefs of fcience, when unenlightened by the rays

of cheraiftry. It feems to have been referved for the pre-

fent age, to develope the myftery concerning the Mine-

ral Spirit of Waters, formerly confidered as altogether

inferutable ;
and alfo to demonftrate, that many of the

fubftances, which have appeared to be fimplc, arc in

reality compounds.

In
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In a word :—The valuable difcoveries concerning aerial

fluids, and particularly fixed air, (which uniting with other

bodies forms new compounds, poflefled of their own pe-

culiar properties) have already produced fo confiderable

a revolution in former fyftems, as to conftitute a new

and important sera. As thofe lead to a more accurate

knowledge of the conftituent parts of natural bodies, fo

they cannot but materially influence the doctrine of Mi-

neral Waters,

The increafing reputation of the Cheltenham Spa

had indeed long attracted public attention, but furely its

•

falubrious powers were never before exerted in fo noble

a caufe as that of the health of its SOVEREIGN.

An attempt, therefore, towards an improved Analyfis of the

Waters will not, it is hoped, at this jundlure be thought

unseasonable.

The following experiments, though chiefly intended as

the amufement of a few leifure hours, were neverthelefs

carefully conducted, and the phenomena minuted down as

they occurred, though without defeending to unnecefiary

minutenefs. A paper, containing the refult, was after-

wards communicated to fome able judges, who deemed it

not unworthy publication; otherwife, perhaps, it never

would have ventured to have met the public eye.

Its
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Its Author, having no intereftto ferve either in depre-

ciating the water, or exaggerating its virtues—no particular

theory to fupport—nor any object in view—except that of

truth, has often indeed been obliged to controvert certain

do&rines which had hitherto been implicitly received

as facred oracles.

In attempting, however, to point out the errors of

others, he is by no means forgetful of his own; but {hall,

at all times, be ready to rectify any overfight that may

have efcaped him in the following pages.

Confcious of the difficulty of the undertaking, and the

fallacy to which experiments of this nature are liable, he

claims further indulgence to render the prefent analylis

complete. If, in the interim, it fhould tend but to advance

the knowledge of waters in general
,
or contribute in any

degree towards a more rational and fuccefsful ufe of this

water in particular, his principal aim is accomplilhed,

and his time fully compenfated.

CONTENTS.
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A NEW
EXPERIMENTAL

INQUIRY, &c.

WATER,
JVbether an Element—Its general Properties—and

Habitudes with other Bodies.

WATER, when perfectly pure, is a limple

fluid deftitute of odour, tafte, and colour.

It enters the compofition of all bodies, whether

animal, vegetable, or mineral, except metals, and

filiceous earths, and may be again obtained from

them by diflillation. Till lately, it has been al-

lowed by philofophers to be one of the Four

Elements; nay, fome of them have gone fo far as

to maintain water atone to be the elementary matter,

out of which, all things in the vifible creation are

formed, and into which, by chejniftry, they may be

re-converted.

From the experiments, however, of fome of the

mofl ingenious philofophers of the prefent day, it

would appear that water is no longer to be confL

dered as a Ample element, but a compound body,

B confifting

ME : 1 1
" *

;
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confifting of a certain portion of vital and inflam-

mable air.*—" That it is produced, not only by
“ the explofion of thefe two airs by the ele&rical

<r fpark, but alfo by reviving mercury from red pre-

“ cipitate in alkaline air. In this inflance, fay they,

“ the precipitate fupplies the vital, or dephlogifti-

“ cated air; and the alkaline air, the phlogifton.”

But is it not Angular then, that no water is produced

by reviving mercury from red precipitate?
K .*'

.

Water, I conceive to be elfential to the forma-

tion of inflammable air, becaufe the latter cannot

be produced from a folution of iron in the vitriolic

acid, unlcfs the acid be firfl: confiderably diluted

with water. Now, admitting this, may not the

water feemingly obtained from the combination

of the two airs, proceed from a precipitation of

that fluid from the inflammable air? or, in other

words, may not the water thus procured be con-
|

fidered rather as a natural confequence of the de-

<ompojition of inflammable air, than a real production fl

of water? In this light, it may not be amifs for the

prefent to view this curious phenomenon, till the

new dotftrine be more fully illuftrated by future ex-

periments, though other arguments are not wanting

which feem to prove water a real compound.

* See Cavendifti’s Experiments, Philofophical Tranfattions,

vol. lxxiv. art. 13. Alfo M. Lavoifier’s Obferv. fur la Phyfique,

tom. 23, p. 452.
Not

»•*
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Not only water, but even pure air, fire, and

earth, have been pronounced, by modern chemifts,

Compound Bodies. If this be true, the ancient

Elements no longer exift, and we may foon ex-

peed to fee the famous Berklcian fyftem re-efta-

blifhed. When this happy period arrives, how

pleafant will it be to behold its ideal iupporters

contemplating ideal bodies, amidft numerous ideal

worlds—of their own creation! The phlogifton

:too has lately fhared the fame fate. This fubtile

principle, which was wont to be confidered as one

of the moft powerful agents in nature, is now de-

clared, by fome of the Royal Academicians at Paris,

to have no real exigence. Though they have hi-

therto failed of entirely convincing us ofitsnon-

centitv, they have neverthelefs difplayed no fmall

fhare of ingenuity, and adroitnefs in explaining away

this fugitive principle, and even in accounting for

all the phenomena, without its aid.

Water is a./olid body when Farenheit’s thermome-

ter Hands below 3 2°; and fluidy when the mercury

rifes above that point, as it more frequently does, in

all temperate climates
;
hence water, by European

philofophers, is defined aJluicl. But whether fluidity

be its natural Hate, or the effect of violence,
may

admit of controverfy. For whenever the degree
'

of heat neccffary to keep it in fufion, is abfent, it

% B 2 inflantly
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inftantly affumes a hard cryftallinc form, under

the denomination of ice.

Though ice is commonly reputed water brought

into a preternatural ftate by cold, yet with regard

to the real nature of things, and fetting afide our

arbitrary ideas, it might as juftly befaid, that water

is ice preternaturally thawed by heat.

The cryftalline appearance of water, in form of

ice, doubtlefs led Sir Isaac Newton into the mis-

take of water being a real fait, without reflecting

that it is not only deftitute of the diftinguifhing

marks of that clafs of bodies, but aCts as their uni-

verfal folvent, which it never could do were itfelf a

fait. Befides, it not only diflolves gums, gelatinous

fubftances, faponaceous matters, common air, and

gas, butalfo unites readily with alcohol, and in a

certain proportion even with aether and efiential oils-

properties inconfiftent with thofe of any fait yet dif-

covered. On perfeCt metals it has no effeCt, thoug

it corrodes fome other metallic fubflances in contai

with the air. Is this occafioned by the aerial acid;

Or is it not rather owing to the vital air of the at

mofphere fubtraCling the phlogifton of the metal?

Water is a volatile body, and alfo foluble in air

as fait is in water, and hence it rifes in the atmo

fpherc in form of mid, or vapour
;
when condenfe

I
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it again defcends in rain, hail, or fnow, according

to the temperature it meets with in the upper re-

gions ; but then it foon returns to its original ftate

of water, without appearing to have undergone any

fenfible change. '

,

At 1 1 2 degrees of heat, it boils, and afTumes a

highly elaftic form, and is then incapable of any

greater degree of heat in open veftels, though, con-

fined in a perfectly clofe veflel, it may be rendered

red hot. But in this procefs, as well as in fermen-

tation, wherein it fucceftively pafles from a ftate of

water to that of wine, and alcohol, and from thence

to vinegar, it probably undergoes a remarkable

, decompofition-, and if fo, it confirms the idea of its

being a compound: otherwife thefe wonderful

changes, it is prefumed, can never be fatisfacftorily

explained, and the myftery of fermentation muft

ever remain altogether incomprehenfible.

Water is the moft fubtile and penetrating of all

bodies, fire only perhaps excepted. It eafily per-

vades fubftances which are impervious to air, nay,

it is faid to be capable of being forced even

' through the pores of gold, fo that the moft folid

bodies in nature, under certain circumftances, are

found permeable to water. Whatfoever therefore

may be its conftituent parts, if water be really a

compound, they muft be inconceivably minute.

B 3 Water,



Water, confidered by itfelf, and free from any

heterogeneous mixture, is probably always of the

fame nature
;
but during its paffage through various

flrata, it becomes impregnated with various fub-

ftances, partly fufpended in it, and partly united

with it by chemical folution; hence no water is

ever found upon the furface of the earth in a ftate

of perfect purity. Nay, even rain, and fnow water,

though elaborated by the peculiar powers of nature

from the moil fubtile vapours, with a degree of

perfection inimitable by art, are neverthelefs found

varioufly contaminated, according to the ftate of

the atmofphere and other circumftances.

The pureft of all waters we can arrive at, is that

diftilled from fnow carefully collected in fomc

very high fituation. By repeated diftillations, the

greateft part of the earth and other faeeulencies

may be feparated from this, and this is what we

muft be contented to call pure water*

The fpecific gravity of pure vrater has been ge-

nerally eftimated at 850 times as heavy as air. But

it is difficult to fix its fpecific gravity, in order to

afeertain its degree of purity, becaufe it feldom

continues many minutes exaCtly of the fame wTeight,

by reafon of the air and fire contained therein,

Thus a piece of pure ice placed in a nice balance

nevei
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never continues two moments in equilibrio. But

this we may fay in general, that pure water, accord-

ing to the lateft and mold accurate experiments

(the thermometer being at 50°, the barometer at

294) appeared to be only about 800 times as heavy

as air.

Water perfe<5Uy diflolves all faline bodies, and

even glafs itfelf, when previoufly fufed with an

alkaline fait.

The quantities of faline. fubftances that could

be diflolved in a lingle ounce of pure water, with

the heat of 50° of Farenheit's thermometer, were

as follows

:

Regenerated Tartar —
Grains.

479
Epfom Salt — — —

3 24

Salt of Tartar — — — 240

White Vitriol — — — 210

Sal Gem — — — — 200

Salt of Soda, or marine alkali •— 200

Sal. Ammoniac — — .

—

176

Marine Salt — —

.

— 170

Salt of Glauber —

-

—

.

.—

.

160

Vitriol of Copper — —

.

124.

Vitriol of Iron •—

«

— 80

Salt of Nitre — — .—

.

60

•

Vitriolatcd
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Grains,

Vitriolated Tartar — — 60

Sublimate Mercury — “ Jo
Borax — — — — 20

Alum — — — — 14

Salt of Amber — — — 5

Arfenic — —

*

— — 1

Cream of Tartar — — 3

Selenite, or Gypfum, requires at leaft 500 times

its weight of water to diffolve it. Barytes, or

Terra pondqrofa
, 900.

Though water is only capable of holding in fo-

lution a certain quantity of any given fait, to the

point of faturation, yet the water effential to cryf-

talization enables it afterwards to diffolve an addi-

tional quantity of other falts in fucceffion, to a very

large amount.

Thus four ounces of water already faturated with

nitre, will diffolve of white vitriol, half an ounce;

of common fait, 6 drams; of fal. ammoniac, 6

drams; of foluble tartar, half an ounce; and after

all thefe, an entire ounce of fugar.—A curious phe-

nomenon in chemiftry ! worthy the attention of the

Philofopher, and particularly interefting to thofe

who are concerned in pharmaceutical operations.
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The ufes of water are extremely important to

mankind, in food, in medicine, and in divers arts

and manufactures.

As a food, it appears, from many inftances, that

water alone is capable of fudaining human life a

much longer time than could be well imagined.

Water, as a common beverage with all kinds of

aliment, affords the belt and molt univerfal diluent

in the world. For this purpofe, that which is

pureft, lighteft, fofteft, and molt tranfparent, is un-

doubtedly the beft.

tc As to the medicinal powers of pure water (fays

“ an eminent writer*) that fimple fluidity, the ab-

“ fence of every quality that can offend the tendered

<c organ, mifcibility with the animal juices, difpo-

“ fition to pafs off by the cutaneous pores more

plentifully than by the kidnies, in confequence
<c of its total want of irritation, conditute the prin-

u cipal part of its medical character.

To which we may add, that it is the mod
commodious medium for applying to the human
body the powerful agents heat and cold; of which
the one expands and relaxes, the other contracts,

and condringes all the folid parts of the animal

machine.

* The late Dr. Lewis.

The



[ IO ]

The learned Hoffman, and other refpe&able

authors, have efteemed water almoft an univerfal

remedy. And it muft be confeffed, that in many
acute difeafes, where the intention is to extinguifli

febrile heat, cold water, in conjun&ion with cool

air, far furpaffes not only the noted Fever Powders,

but other febrifuge nojhums, and when properly

applied, and duly adminiftered, probably ftands

unrivalled.

Convinced of this by long experience, the Italian

Phyficians fcruple not to adminifter water made
cold by ice, to the amount of 1 2 or 1 5 pints in a day,

applying at the fame time, cold water or fnow, to

feveral parts of the body. By this method, as ap-

pears from their writings, they have upwards of

fifty years pad, been in the habit of treating fevers,

even thefmall-pox,
and that with a furprifing degree

of fuccefs.* Whence it is evident they have long

anticipated the boafted improvements of our mo-

dern inoculators, and have alfo carried the anti-

phlogiftic regimen to a much greater extent, even

making all poflible allowance for the difference

between their climate and our own.

* See Commerc. Norimb. *736. Hebd. 8. fedt z.

Different
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The different Matters with which Waters are gene-

rally impregnated.

The various fubftances which occafionally are

are found united with water, and with each other,

by diffufion, or by chemical folution, may be chiefly

comprized under four clafles, viz. The Aerial, Sa-

line, Metallic, and Earthy.

e Atmofpheric air

i Vital Air

The Aerial, are }
Fixed Air

>i Inflammable Air

j
Hepatic Air

Phlogifticated Air,

The Saline, are

Vitriolic Acid

Nitrous Acid

Marine Acid

Vegetable Alkali

Mineral Alkali

Volatile Alkali

Hepar Sulphuris.

Iron

The Metallic, are^
CoPPer

Manganefe

Arfcnic.

The
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r Magncfia

\ Pure calcareous Earth, or Lime

The Earthy, are < Argillaceous Earth

1 Barytes, or ponderous Earth

(^Siliceous Earth.
^

From their combinations arife feveral com-

pounds, or neutral falts, foluble in water. All thofe

that have been yet difcovered, it is prefumed, are

comprehended under the following heads

:

Neutral Salts.
r‘; • «• * l

I. Vitriolic.

Vit. Acid with Mineral Alkali, yields Glauber’s Salt

Vegetable Alkali—Vitriolated Tartar

Calcareous Earth—Selenite

Magnefia—EpfomSalt

Argillaceous Earth—Alum

Iron—Green Vitriol

Copper—Blue Vitriol

Zinc—White Vitriol.

. . \

II. Nitrous.

Nit. Acid with Mineral Alkali—Cubic Nitre

Vegetable Alkali—Common Nitre

.... Calcareous Earth—Calcareous Nitre

Magnefia—Nitrated Magnefia.

III. Marine.
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HI. Marine.

Marine Acid with Mineral Alkali—Common Salt

Vegetable Alkali—Digeftive Salt

— Calcareous Earth—Salited Lime

Magnefia—Salited Magnefia.

IV. Aerial.

Aerial Acid with Mineral Alkali

Vegetable Alkali

Pure Calcareous Earth or Lime

Pure Magnefia

Iron*

Zinc

Manganefe. All which afford

Aerated Compounds, more or lefs foluble in water,

and therefore partaking of the nature of neutral

falts.

Befides thefe, fometimes are found fulphur, foffil

oil, and extracts from vegetable and animal fub-

flances. The foregoing heterogeneous matters are

never found all together, but are more or lefs nu-

merous in different waters.

Snow Water, though defiitute of air, contains a

minute portion of nitrous acid, and falited calca-

reous earth.

* Jron is fometimes fufpended in waters by hepatic air:

Rain
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Rain Water, befides the above impregnation,

contains a variety of heterogeneous matters, which

float in the atmofphere, and therefore never can be

obtained pure, except after long-continued rain or

fnow, or on the tops ofmountains remote from citie*.

Spring Water. The waters of fprings, wells,

rivers, lakes, and marfhes, contain more or lefs

atmofpheric and fixed air, folfil alkali, calcareous

or argillaceous earths, combined with the aerial,,

vitriolic, nitrous, or marine acid ; together with

animal, or vegetable mucilage.

Next to fnow water, the waters of certain fprings

and rivers, which flow rapidly over fmooth peb-

bles, or bright fand, are the pureff, and confe-

qucntly beft for internal ufe ; thofe of marfhes the

icaft fo.

Mineral IVaters.
s . . '

•,

Mineral Waters are impregnated with faline,

metallic, or other matters already mentioned, in

quantity fufficient to affed: the tafle, and to exert

medicinal powers different from thofe of common

water. Some medicinal fprings are hot, but the

far greater number cold, or nearly of the fame

temperature with common fprings fimilarly ex-

pofed.

The.
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The hot fprings may probably derive their heat

from fubterraneous fire, as fometimes actually hap-

pens in the neighbourhood of volcanos, but perhaps

much oftener from the decompofition of martial

pvrites, or other fulphureous ores brought into

ccntatt with vital air. Foflil coal, and a variety of

mineral fubftances, afford a conftant fupply of

inflammable air in the bowels of the earth, but

no Jenfible heat is produced, till pure air is ad-

mitted from the atmofphere. This, preferring

the inflammable principle to every other body,

rufhes into union with it, when a&ual heat is

inftantly generated
;
proceeding, according to cir-

cumftances, in form of a fmothering heat, a flow

lambent flame, or burfting out into violent com-

buffion, accompanied with tremendous explofions.
t

• Cl

'

l‘i a - •

Thus, it is eafy to conceive, how huge beds of

earth and mineral ffrata may be kept continually

hot, and conflandy communicating their heat, to-,

gether with their mineral effluvia, to the water, as

it oozes through their pores, or flows through

their fubterraneous channels. Admitting the caufc

juft affigned to be adequate to the effedf, and

confonant to the laws of nature, may it not aflift

us in adjufting the famous controverfy fo long

agitated among philofophcrs, concerning the ori-

gin of hot fprings; and at the fame time refleiff

confiderable
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confiderable light on the no lefs myfterious nature

of volcanos and earthquakes?

Next, it may not be improper to attempt fome

explanation of the ingredients with which medi-

cinal waters are generally impregnated, and thc-

combinations which they form in confequence of

mutual attraction.

Aerial Fluids, generally abound both in hot

and cold mineral waters, partly combined with the

water, and partly with alkalis, earths, or metallic

fubftances.
.

r»

Acids, arc fometimes difcoverable in an uncom-

bined ftate, but mod frequently united to alkalis,

earths, or metals.

Alkalis, are fometimes found difengaged, but

generally in union with the aerial or other acids.

Lime, and Magnesia, frequently occur, corn-

marine acid.

Terra Ponderosa, and Manganese, are fome-

times accidentally found united with marine

acid.

bined with the aerial, the vitriolic, nitrous, or

Argillaceous
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Argillaceous Earth, or Clay, is fometimes

found in union with vitriolic acid, in form of

alum; it has lately been difcovered in the Nevil

Holt water, joined to the marine acid, in form of

falited clay.—A rare inftance.

Iront

,
of all the metals, is molt frequently difco-

' vered in mineral waters, and is held in folution

.:ommonly by the aerial or vitriolic acid;—fome-

t rimes, perhaps, by the marine.

Copper, has only been found with the vitriolic,

in form of blue vitriol.

Arsenic, being extremely difficult of folution,

nas, fortunately for mankind, very rarely, if ever,

Deen found in mineral waters. How far the poifon-

)us effects of the celebrated Lake Afphaltites may
uftify the opinion, I fhall not prefume to determine

;

out certainly neither brimftone, nor bitumen, with

vhich it is fuppofed ftrongly impregnated, can

render it fo deleterious; and were arfenic prefent in

:he water, the fulphur would ftrongly counterait its

poifonous effects, by changing it into orpiment.
I

.

Sulphur is difcovered in certain mineral waters

generally in form of hepatic gas or air; fometimes

dilfolved, by its union with alkali, or lime. In this

C ftate



ftate it may poflibly exift in form of genuine hepar,

as in the noted fulphureous water of Aix-la-

Chapelle, and other hot fprings, where real fulphur

has been found fublimed, and adhering to the fur-

rounding walls.

t

Analyfis of Waters.

When we confider the variety of foreign matters

with which even our common fprings are impreg-

nated, and that fomeof thefe matters, though fmall

in quantity, yet by being daily accumulated in the

fyflem, may at length prove the unfufpedted caufe

of obflinate chronic difeafes; it certainly concerns

us to inquire diligently into the nature of the fluid

which necefiarily conflitutes fo confiderable a fhare

of our daily fuftenance. More forcibly ftill ought

this caution to ftrike us, when applied to medi-

cinal waters, more ftrongly impregnated, and

abounding with far more adtive principles.

u An accurate analyfis of waters, (fays the in-

,c comparable Bergman) is juftly confidered as one

“ ofthe moft difficult problems in chemiflry; never-

“ thelefs it is highly neceflary, not only as an en-

c< tertaining branch of natural philofophy, but a:

<c fubfervient both to public and private advantage.’

From thence we are enabled.



[ 19 ]

ifi. To choofe the pureft common water for in-

ternal ufe.

* ' ' M ' * f if - ,

2 d. To avoid fuch as is either unfit or noxious.

3 d. To form a proper judgment concerning me-

dicinal waters. Thus, if long experience has (hewn

the efficacy ofa certain fpring, the contents of which

are well known, we may inftantly form a judgment

concerning others whofe contents exactly refemble

it, and thence be enabled to anticipate the expe-

rience of years.

4th. To felebt fuch waters as are beft adapted to

the feveral arts and manufactures, without which

they never can be carried on with advantage.

{th. To correct impure or vitiated water, or to

feparate from it extraneous fubftances, with which

it is contaminated, or rendered pernicious.

6tb. To imitate fuch waters as are juftly cele-

- brated for extraordinary virtues, if a fufficient quan-

tity of the natural water cannot be conveniently

- i:obtained.

p Sewfible Qualities to be obferved.

Previous to the chemical examination, the fen-

lible qualities of the v/ater ought to be carefully

attended to. Such are the taftc, fmell, colour, and

C 2 degree



degree of tranfparency. Thefe, together with its

fpecific gravity, temperature, and nature of the j

furrounding foil, to a nice obferver, will afford con-
j

fiderable information.

Thus with refped to Tafte>
the aerial acid gives a i

gentle fmartnefs or poignancy;—vitriolic or nitrous
|,

falts, a bitternefs;—lime or felenite, a flight aufte-
|,

rity;—alum, a fweetifh aftringency;—mineral aU j.

kali, and marine fait, a naufeous brackifhnefs;

—

copper, a flight tafte of brafs;—iron, an inky tafte.

As to Smelly aerial acid diffufes an agreeable pe-
i

netrating odour like that of fermenting liquors;

—

hepatic air, an odour like that of a foul gun, or ig-|

nited gunpowder;—ftagnant and corrupted waters#

emit a putrid offenfive fmell.

Refpedting Colour. Though good water is en

tirely without colour, yet colourlefs water is no

always good. A brown, reddifh, or yellow colour

betrays feveral animal, vegetable, or mineral impu

rities;—a blue indicates vitriol ofcopper;—a green

or variegated film, vitriol of iron;—and a yello\

ochrey fediment, puts this matter beyond a doubi

&!!

efi

‘

Tranfparency A cryftal clearnefs indicat(

great purity, though very hard waters fometirm

alfun



aiTuma this appearance. When the bottom is clay

or mud, the water is never clear, but aflumes a

milkinefs or opacity which obftrudis the rays of.

light from palling through it.

Ligbtnejs, in the hydroftatic balance, in general

affords a favourable fign ofpurity, efpecially if there

±>e found no earthy or ochry fediment, no faline

xfflorefcence in its neighbourhood, nor animal-

xulae in the water.

*
1

. hi .

.

By Chemical Tejis or Precipitants.

The various impregnations are detected by cer-

tain chemical tefts, called Precipitants.

* % - J - *

c >
1 1

Aerial Fluids may be feparated, and colle&ed

by boiling the water in a glafs retort with a long

neck, bended upwards into the mouth of a receiver

inverted in mercury, as defcribed by Bergman.*

If this apparatus be wanting, a fimple Florence

: fiafk, with a bladder, may anfwer the fame inten-

tion, if properly managed. The elaltic fluid thus

colle&ed, confifts chiefly of a mixture of common

air, and aerial acid.
. i'. . C T. . ij . 1-1 ; y : .’01-

‘

: . -

* See Chemical Eflays, vol. i. p. 143, with a fuitable drawing

of the apparatus annexed.
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To determine the quantity of each, one of them

muft be feparated.—This is performed by agitating

the aerial fluids in a veflfel filled with lime-water.

This will entirely abforb the aerial acid, and leave

the common air alone, the bulk of which fubtradled

from the whole, {hews the quantity of aerial acid.

The quantity and quality of the refidue may after-

wards be afeertained.

Common Air, and Vital Air, are difiinguifhed

by fupporting flame.

Aerial Acid, and Phlogisticated Air,—by

extinguilhing flame, precipitating lime-water, and

by changing the blue colour of litmus, red.

’
' - *

•

Hepatic Air, or Sulphureous Gas,—by a fetid

fulphurequs odour ; by rendering white arfenic yel-

low, when immerfed in the water.

Acids,

—

by changing fyrup of violets, and other

vegetable blues, to a red colour.
. >

Alkalis,—by changing them to a green, and by

precipitating a folution of falited lime in form of

clouds, when dropt into the water; by changing

tin&ure of Brazil wood blue ; turmeric, brown ; and :

folution of corrofive fublimate, yellow.

Vitriolic
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Vitriolic Salts,—as Glauber
, Epfom, Blue Vitriol

,

Grarc Vitriol,—by a folution of Ponderofa in

marine acid, otherwife termed Barytes Salita

;

a

fingle drop of which dete&s the fmallelt veftige of

vitriolic acid
,

in whichever of thefe forms it exifts,

by inftantly producing white ftreaks, or cloudinefs.

Nitrous Salts,

—

as Common Nitre,
and Nitrated

Lime,—by Solution of Silver in Nitrous Acid> which

dropt into the water produces a ftriated whitifh

cloud:—By expoling the reliduum after evapora-

tion to ignited iron
,
when a hilling or crackling

noife will be perceived if nitre be prefent.

Marine Salts,—as Common Salt
,

Salited Limet

Sallied Magnefiay—by Solution of Silver in Nitrous

Acid
,
which renders the water turbid ;

and as the

marine acid quits every other balls to unite with

filver, precipitates it in form of lima cornea :—By

fugar of lead,
which yields clouds, and a white

precipitate.

Earthy Bodies,—as Lime, Chalk,
Selenite

,
Mag-

nefia% Clay, Alum,—by Solution of Fixed Alkali * pro-

ducing

* Except Terra Ponderofa, which refills this precipitant; but

lhould it be prefent, it may eafily be detefted by vitriolic acid,

which converts it into a ponderous fpar, and precipitates it in an

infoloble form.
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during clouds and precipitation By Acid ofSugary

which produces inftantly white ftreaks or clouds,

if but a fingle grain of lime or pure calcareous earth

be contained in three pints of the water :f—By a

Solution of Soap in Spirit of IVine, which inftantly

renders the water turbid.

Metallic Bodies combined with Acids,—by Phlo-

gificated Alkali, w hich precipitates all metallic falts,

but leaves thofe with an alkaline or earthy bafe un-

touched ; hence, on adding it to any water, it foon

difcovers by precipitation, whether it contains any

metal.

Iron,—as VitriolofIron, Aerated Iron,—by linllure

of Galls, which (hikes a dark blue inclining to black,

if the iron be vitriolated; purple, if aerated, or fuf-

pended by fixed air:'—By PhlogijlicatedAlkali, which,

with iron, yields a beautiful Prufiian blue.

Copper,—Vitriolated, Aerated—by Volatile Alkali,

which, dropt into the water, yields a blue:—By
PhlogiJUcated Alkali, which gives a reddifii brown :

—

By polifbed iron, immerfed in the w ater, affuming

a copper colour.

f Eflential Salt of Sorrel yields the fame appearances, though

in a fmaller degree.

Zinc
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Zinc,—Vitriolated,
or White Vitriol,—by Phlogijli-

cated Alkali, which yields a white precipitate, which

preferves its colour even under calcination.

Manganese,—Salited,—by Phlogificated Alkali,

which alfo affords a white precipitate, but which

grows black by calcination.

Arsenic,—Galciform,—by calling the reliduum

.after evaporation, on red-hot iron, when the arlenic,

if any be prefent, will emit an odour like that of

garlic.

Sulphur,

—

as Hepar Sulphuris, •with Alkali,—•with

Lime,—by fetid odour, like that of a foul gun :—By
burning white arfenic yellow, and converting it into

orpiment:—By rendering lilver black:—By con-

centrated acids, which render the water milky, and

precipitate the fulphur yellow, when united with

:alkali; white, when with quicklime; and black,

with a folution of lead in nitrous acid.

Animal or Vegetable Matter,

—

by Solution of

Mercury in Nitrous Acid, termed Nitrated Mercury,

which dropped into the water impregnated by mu-
cilaginous matters, produces white llreaks or clouds,

followed by a precipitation.

Solid
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Solid Contents obtained by Evaporation—Cryjlalli-

zation—Chemical Attraction.

The nature of the volatile, and other ingredients

being thus examined by the mod approved chemi-

cal tefts hitherto difcovered, we next proceed to

colled the folid contents for further examination

But they muft be firft feparated by a long and

diligent procefs, before their refpedive qualities

and proportions can be accurately afcertained.

gallon of the water being fiowly evaporated in

proper glafs, or earthen veflel, the earthy and

faline matters appear in fucceftiofi according to

their degree of folubility—the lead: foluble firft'

thus lime and aerated iron take the lead, followed

by alum, martial vitriol, nitre, vitriol of copper,

mineral alkali, marine fait, Epfom fait, and laffcly,

the deliquefcent falts. The evaporation bein

gradually continued to drynefs, the entire refid uu

is to be digefted in fpirit of wine, and the liquo

filtered. This fecond refiduum next, in eigh

times its quantity of cold diftilled water, and fil

tered. Finally, the third refiduum to be boiled i

500 times its weight of diftilled water, and afte

wards filtered. The remaining refiduum is no

no longer foluble either in fpirit of wine, or wate

If iron be prefent, diftinguifhable by its rujly colou

let the refiduum be expofed to the rays of the fu

fi
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for three weeks, and moiftened from time to time
;

by which it will be fo much dephlogifiicated as to be

infoluble in vinegar, and its weight may then be

afcertained, with tolerable exadtnefs.

The matter diflolved in fpirit of wine, is lime,

or magnefta united with nitrous or marine acid,

both which falts may be decompofed by diluted

vitriolic acid. If it be limtyfelenite will precipi-

tate; if magnefta, Epfom fait will be obtained by

evaporation.
'
4 t

‘ . . .. j
i •

The falts diffolved in the cold water, may be

feparately obtained by cryftallization. They may

,be alkaline, earthy, or metallic. Alkaline fait is

known by its lixivious tafte, and ejfervefcing with

acids; and, whether vegetable or mineral, may be

: determined by diftilled vinegar, which with the

- former yields a deliquefcent fait; with the latter,

:
foliated cryftals.

Neutral falts, compofed of vitriolic acid, and any

balls whatfoever, may be decompofed by Barytes

Salita ; if of nitrous acid, the vitriolic will expel it,

< and the fume will be red; if of marine acid, grey.

*

The fpecies of neutral fait may be generally dif-

tinguilhed by the figure of the cryftals. If the

fr

'

’• acid
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acid be vitriolic
,

it may be doubtful whether the

bafis be mineral alkali,
or magnefia ; that is to fay,

whether it be a true orfpurious glauber fait, from

the fimilarity of their cryftals. If it be the former,

and a bit of the fait be immerfed in lime water,

the folution retains its tranfparency

;

if the latter, it

indantly exhibits whitifh clouds. If the acid be the

marine, the fpecies of alkali may be difcovered by

adding the acid of tartar to a folution of the fait;

if it be the vegetable alkali, a genuine tartar will be

precipitated; if mineral alkali, no decompofitim will

enfue. If the bafis of the marine acid be calcareous

earth,
the vitriolic acid will decompofe it, and form

Jelenite. If magnefia, Epfom fait; if clay, alum will

be produced. If copper be the balls, volatile alkali

will render the folution blue\ if iront tindlure of

galls will turn it purple or black.

The reliduum of the folution made by boiling i

water confifts ofJelenite only, which may be either

feparated by cryjlallization, or decompofed by a

fixt alkali. i

Criterion, by which the jujlnefs and accuracy of the

After the feveral ingredients have been carefully
!

°
%

i

examined, and their refpe&ive proportions deter-

mined by weight, or mealure, it will be yet further

whole procejs may be determined.
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neceflary, for general fatisfa&ion, firft to reduce

the fundry articles, as near as may be, to their

priftine ftate, and then to recombine the whole

with a due proportion ofpure water, properly im-

pregnated with fixed air.

If the water fliould at length be found, after a

fecond, or even third repetition of the procefs,

exactly fimilar, in all its diftinguifliing properties,

to that of the fprings from whence it was taken,

there certainly needs no further proof of the juft—

nefs of the analyfis, or of the importance of the

improvements, which this branch of philofophy

has lately acquired.

Though few mineral waters can either demand

or deferve a repetition of fuch a critical examina-

tion—yet the dignity of the art, and the ftriking

imperfections of former publications, (not to men-

tion the unmerited derifion, with which their

authors have been treated) require that nothing

eflential towards a new and improved analyfis fliould

be overlooked. In the interim, the prefent hafty

iketch is chiefly meant to flimulate others, more

competent to the talk, to fupply what, through

brevity, has been here omitted, and likewife fuch

further additions as may feem to be wanting, to-

wards the completion of fo neceflary and important

an undertaking.

Methods



Methods by which Salt Water may befweetened—Hard

Water
, corrected—Corrupt Water

, purified.

To render fea-water fit for mariners in long voy-

ages, is an objed of the higheft moment. It has

long excited the attention of chemifts, and alfo of

the Britifh Parliament, and fcrwhich the latter have

awarded very liberal premiums. Various methods

have been propofed, but that by fimple diftillation

of fea-water alone has *at length been found fuffi-

cient, and has attained a great degree of perfection,

both in France and England.

Dr. Irving, by a very fimple contrivance, for

which he obtained a parliamentary reward of 5000I.

prefents us" with the following improvement:—To
the lid of the common kettle for boiling provifions

aboard a fhip, he has adapted a metallic tube. The

frefh vapour which arifes from boiling fea-water,

pafles through this tube into a hogfhead, which

ferves as a receiver. In order to condenfe the va-

pour, the tube is kept cool, by conftantly mopping

it with cold fea-water. It appears, that 80 gallons

of fea-water, by this method, yielded 25 gallons

per hour of frefh water, well tafted, and of lefs fpe-

cific gravity than the beft fpring" water in that

neighbourhood. The officers, who were prefent,

concluded that 500 gallons of frefh water might

thus

c

a
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i

thus be obtained with the fame quantity of fuel, in

proportion to the time, as is required in the ordi-

nary bufmefs of the fhip. As the fhip’s kettle is

divided in the middle by a partition, one of thefe

parts being only in ufe at certain times, the other

contains water to preferve its bottom. Dr. Irving

has availed himfelf of this circumftance, and by

billing the fpare part of the copper with fea-water,

and fitting on the tube, draws off 60 gallons of

:frefh water during the boiling of the provifions,

without lofs of time, or any additional fuel.*

• . A •

It has been long known, though lately announced

. as a new difcovery, that by freezing
,
the ice of fea-

water is diverted of its faltnefs, and when thawed,

yields frejb water. For Bartholin, in his work

concerning the ufe of fnow, (publifiied many years

ago) relates this circumftance, which foon became

a matter of fuch public notoriety, that the thawed

ice of fea-water was afterwards ufed at Amfterdam

for brewing.

Captain Cook, in a late voyage round the world,

was fortunately fupplied with frerti water from

melting the ice found floating in the fea; and this

water, our celebrated circumnavigator aftiires us,

was not only frerti, but foft and wbolfome.

* See Voyage towards the North Pole, Appendix, p. 205.

This
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This may prove an ufeful hint to thofe who un-

dertake long voyages towards either of the poles,

efpecially when they begin to experience a fcarcity

offrefh water amidft frozen feas. But whether frelh

water be thus obtained from dilfolved ice of fea,

frefh river water, or by a diftillation of fea-water,

it is quite deftitute of air, and in an unnatural ftate;

and therefore, notwithftanding the opinion of the

great voyager, may be prefumed not very whole-

fame. This, however, may be remedied, by ex-

poling the water for fome time in open veflels,

that it may imbibe its proper quantity of air from

the atmofphere. Or what, I conceive, would be

an additional improvement, it might be impreg-

nated with the aerial acid, by a fuitable contri-

vance, as lately invented by the ingenious Mr.

Henry of Manchefter, for impregnating the water

of a Hi ip. This would impart to the water the

brifknefs of frefh fpring water, and at the fame

time render it a prefervative, perhaps a remedy,

againll the ravages of the fcurvy, and putrid fevers,

efpecially as the antifeptic virtues of the aerial acid,

are now generally acknowledged. To this acid,

chiefly, are the antifeptic and antifcorbutic effects

of cyder, perry, and fpruce-beer, to be attributed.

j
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Sea-water, at prefent, being fo fafhionable a re-

medy among!! the fuperior, and middle ranks of

fociety.
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lociety, and efpecially among thofe individuals who

revolt at the very idea of being thought unfajhion-

able: It may not be amifs to inform them, that this

naufeous potion, indifcriminately taken, is by no

means a matter of indifference ; and that the-abufe

of fea-water and fea-bathing, however fajhionable,

.may, neverthelefs, fometimes prove highly de-

trimental. Moreover, that the peculiar ficknefs

produced by fea-water, accompanied with enor-

mous vomiting, proceeds from the acrimony and

bitternefs of the marine magnefia, and putrid ani-

mal fubftances, which particularly abound near the

furface .—And finally, that thefe naufeous ingredients

are not to be found at all, or but very little, in fea-

water taken up at the depth of 6o fathom; as ap-

pears evident from the experiments ofthat accurate

chemift Sir T. Bergman. Here the water, he in-

forms us, had no bad fmell; the tafte, though in-

tenfely fait, was by no means naufeous, like that

rvhich was got at the furface.

The reafon of this difference, probably is, that the

immenfe quantity of fifh, and other animals which

die in the ocean, are gradually carried up to the

.furface, and there, by the affiftance of the air, are

deftroyed by putrefaction, which procefs is greatly

affifted by the fait which at the furface is prefent

precifely in the quantity, neceffary to promote that

operation.

D On
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On analyfing the water taken up at the above

depth, he obtained, from a meafure containing

about three Englifh pints.

Ounces. Grains.

Of common fait •— 2

Marine magnefia — o

Selenite — —
> o

433

380

45*

Sea-water has been generally obferved to contain

more common fait in hot, than in cold climates, and

the quantity to vary in different feas, according to

the greater or lefs evaporation, or acceflion of frefh

water, from about to T
*

0-th of the weight of the

water. Thus the Baltic fea is very weakly im-

pregnated,* the Englifh, and German, more ftrongly,*

the Mediteranean, ftillmore; and the Mofambique

much falter even than this.f

The faline ingredients are found in different

quantities and proportions, but the quantity of

common fait is always greater than that of any other,

amounting on an average, to the proportion of

water, as 3, or 4, to 100; fo that the ftrongeft fea-

.water is far below the point of faEuration ; water be-

ing capable of diffolving nearly a fourth part of its

weight of common fait.

* Bergman’s Chem. Eft. v. i. p. 230.

t Mem. de f Acad, Par. 1711.
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Count Marsigli, after a long courfe of experi-

ments, concludes, that in order to fhew the different

nature of fea-water, in various places, three liquors

alone are necelfary to be carried abroad as very

fufficient for that purpofe, viz.

1 . A ftrong infufion, or tindlure of mallow flowers,

2. Spirit of fal ammoniac,

3. Oil of tartar per deliquium.

The firft communicates to fea-water a greenifh

.yellow ; the fpirit of fal ammoniac renders it turbid,

and produces a flow precipitation ; oil of tartar

occafions the fame change, but far more fuddenly.

By attentively marking thefe changes, and tinges of

colour, and noting the quantity of matter precipi-

tated, he was enabled (as he imagined) to afcertain

the ftrength of the impregnation of fea-water, taken

up at different places, and at various depths, and

alfo to determine the purity of fea-water diftilled,

or fweetened by other methods. On pure dif-

tilled water, no change was produced ; the lefs pure,

:the more vifible the changes of colour, and quan-

tity of precipitate.

Three yet more exquifite tefls of the prefence of

marine falts with alkaline or earthy bafes might,

however, have been added by the noble Count;

fuch are, I prefume, with deference to his fuperior

D 2 judgment
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judgment—a folution offilver in the nitrous acid

Barytes Salila—and acid of fugar. Thtfirjl detects

the fmallcfl veftige of marine acid
; the Jecond, of

vitriolic
;
and the third, of earth, or lime ; and are

fo far likcwife applicable towards afcertaining thefe

principles in all other waters, and that with fuperior

accuracy ;
though ftill by no means fufficient, like

thofe of Count Marsigli, to fuperfede the ufe of

all other precipitants.

For the waters of the ocean may be confidered

as containing a general affemblage of almoft all the

bodies in' nature, that are either capable of being

fufpended or diffolved in an aqueous menftruum.

As the impregnation has been found to differ fo

widely in different places, and at different depths,

there muft be many other fubftances contained in

it, befides thofe obtained by Bergman from a purer

kind of fea-water, taken up at 60 fathom. Both the

fuperior and inferior ftrata, comprehending a vaft

body of water, remain yet to be further explored.

The aerial and fulphureous qualities, together

with the impregnations arifing from the exuviae of

decayed animal and vegetable productions, muft

therefore be referred to thofe w'ho may incline to

favour the learned wprld with (what is much

wanted) an improved analysis of fea-water.

Hara

d
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' Hard Waters.

Waters termed bard are didinguifhed by curd-

ling foap, and by depofiting a hard earthy incruda-

tion on the bottoms of tea-kettles, and other veflels

in which they are boiled; and yet fuch are many of

our mod noted fprings. Hence thofe waters which

.are generally extolled for their great purity, are

.commonly, of all others, the leaji pure.

Though perfectly clear and tranfparent to the

eye, and grateful to the palate, they are neverthelefs

(however paradoxical it may appear) extremely

hard, and confequently impure. It is certain that

fuch waters, when brought to the ted, are gene-

rally found highly impregnated with calcareous

fpar, or gypfum, often to the amount of an hun-

dred grains or upwards in a gallon.

There are other hard waters, which are not only

impure, but extremely unpalatable, having an auf-

tere, bitter, or aluminous tade, which render them

improper for internal ufe.

Hard waters, in general, are found unfit for

bleaching, walking, boiling leguminous vegetables,

and many other purpofes of (economy and arts.

D 3
The
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The hardnefs of waters has been attributed, by

iome writers, to commonfait ; but Dr. Home, in his

experiments on bleaching, has fhewn rhat neither

common fait \Vhen pure, nor any other fait with an

alkaline balls, can produce this effect. The fait

which is in common ufe may indeed feem to afford

an exception, as it contains a portion of abforbent

earth, and is by no means pure.

. . i

The aerial acid, feparate, or combined with earth

or iron, is one caufe of the hardnefs of waters ; but

this is ealily remedied by boiling, or even expofing

the water fome time in open veffels, by which means

this fubtil gas exhales. The earth, or iron, which •

had been fufpended by it, being now no longer fo-

luble in the water, are precipitated, and the water

is immediately rendered foft.
I

. (i

Whenever the aerial acid efcapes, the bond of .

union is deftroyed, and the earthy matters attach

themfelves firmly to the fubftances they happen to

meet with. Hence it is that tea-kettles are fo fre- .

quently covered with an earthy cruft. Hence too,

the ochrey fediment of chalybeate fprings expofed

to the open air.

0!

Thus, mineral waters, weakly impregnated,

might, by mere boiling and cooling, (if other water

fliould
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ftiould be fcarce) ftill be rendered ufeful for do-

meftic purpofes.

If the calcareous earth be united with the vitri-

olic acid in form of felenite, as moft commonly

happens, or even with the nitrous or marine acid,

tbis/pecies of hardnefs cannot be correded by boil-

ing alone,
but may be accomplifhed by a fixed

alkali

;

becaufe alkalis prefer acids to earths, and

therefore precipitate their earthy bafis.

Thus alfo hard waters decompofe foap; the acid

of felenite, uniting with the alkali ofthe foap, leaves

the oil and calcareous earth in a date of infolubility.

Water containing felenite inftantly becomes tur-

bid by the addition of a few drops of folution of

lilver, or of mercury in the nitrous acid. Here a

double attradion takes place; the lilver quits the

nitrous, to unite with the vitriolic acid, while the

calcareous earth quits the vitriolic acid to unite with

the nitrous.

In order therefore to corred the hardnefs pro-

ceeding from felenitic falts, let a folution of pot-all),

or any fixed alkali, be added to the water, fo long

as it produces any turbidnefs. When no more is

found to fall, the decompofition is effected, and the

earth

%
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earth entirely deposited. It is cafy to determine,

by weighing the folution of the alkali previous to

the experiment, what proportion of alkaline fait any

given quantity of the water requires.

t

The water thus corrected, muft be decanted off

from the fediment, and though in reality no purer

than before, is found perfectly foft for oeconomical

ufes, and much lefs (if at all) detrimental to health;

its auftere earthy fait being now converted into a

mild neutral— the vitriolate tartar.

Stagnant Impure Waters .

Waters impregnated with mud, clay, or putrid

animal and vegetable matters, are generally turbid,

unpalatable, and often highly offenfive. Such wa-

ters abound in low marfhy countries, and are found

extremely unwholfome, particularly in hot cli-

mates ; where, in confequence of the immenfe eva-

poration which takes place, the muddy bottoms of

lakes and ditches, replete with myriads of infedts

and their ova, are expofed to a vertical fun, exha-

ling a putrid Itench, by which the fuperincumbent

atmofphere is extremely contaminated. To this

caufe chiefly may be attributed the frequency of

putrid and peftilential fevers, which, at certain fea-

fons, infeft thefe countries, and depopulate whole

diftridts.

To
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To render thefe waters fit for internal ufe, the

inhabitants have recourfe to the filtering ftone

>

j

formed into a fort of mortar of a fpongy texture.

The water being poured into this, foon makes its

way through, and is received into a veffel placed

below for that purpofe.

I

The Japanefe place the utmoft confidence in this

filtering ftone, and attribute their uninterrupted

health, and freedom from gout, ftone, and gravel,

to their drinking the water, thus cleared of all its

heterogeneous and mifchievous particles. The

people of that, and many other adjacent countries,

have a fettled opinion that thefe, and moft other

difeafes, arife from the impurities of water; and

are well allured that thefe impurities are thus com-

pletely feparated by being all fafely lodged in the

: filtering ftone:—glad tidings for gouty and gravel-

lifh invalids! who certainly can have no reafonable

objection to provide themfelves with all convenient

expedition, each man, with a fuitable filtering ftone.

The price of thefe ineftimable ftones, doubtlefs,

will immediately rife, at leaft 50, if not 100 per

cent. But then, what joy and triumph will it not

afford, thus at once to be able to depofit their gout,

and ftone, and bid a final adieu to their nurfes,

crutches, flannels, and other difagreeable accoutre-

ixnents! What unfpeakable plcafure to triumph

over
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over their do&ors, and apothecaries—to rally them
on their ignorance, and finally, fet them ever after

at defiance

!

The matter, it muft be confefled, appears fuffi-

ciently interefting; but if our venerable invalids

will condefcend, for a few moments, to fufpend

their triumph, and only put on their fpettacles and

fift the affair more clofely, they will, it is to be

feared, find no great caufe for exultation. Should

they happen to have a moderate {hare of knowledge

in chemiftry, they will foon begin to fufpedl there

may poflibly be fome fallacy, and in further profe-

cution of the inquiry, they will be convinced of it

and finally will be obliged to conclude, with grief

and aftonifhment, that the morbific particles of

gout and ftone are too fubtile to be thus caught, and

rendered for ever inactive, by this mode of im-

prifonment.

But to be ferious.—Foreign matters fufpended

by way of diffujion, it is true, may be intercepted by

filtration alone. While thofe which are combined

in the way of folution are incapable of being thus

feparated. Such are, unfortunately, the earthy

compounds which are fuppofed to conftitute the

morbific particles now under consideration ; viz.

Selenitic falts, and calcareous fpars, which are fo

intimately combined with the water, as to readily

pafs

ar

:

:c

er

Oil;
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pafs
through the filter along with it. So ftrid: is

the union, that inftead of rendering the water

.
turbid,

they heighten its tranfparency, which, by the

way, may ferve to explain the cryjialline brightnefs

Df certain fprings, remarkable for their hardnefs.

Whence it appears, that the Japanefe have been

rather too hafty in their conclufions concerning the

effects ofthe filtering ftone, and too fanguine in attri-

buting to it their exemption from the above mala-

dies, fo prevalent among Europeans who negledt it

;

—a remarkable circumftance indeed, but which

perhaps may be explained on other principles.

The filtering ftone, though negledted in this

country, is neverthelefs an excellent contrivance,

and applicable to various purpofes, where a paper

filter would be entirely ufelefs. Thus, where the

earthy fubftances in waters have already been de-

compofed by fuitable precipitants, the filtering

.ftone feems particularly adapted for feparating the

terrene matters precipitated, which, by decanta-

lion alonet can feldom be eafily effected.

Impure waters may, by means of the filtering

ftone, be fufficiently cleared from living animal-

culae, mud, clay, or other matters mechanically

fufpended in them ; but w'hcn they are contami-

nated
>
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nated by marine falts, or putrid fubftances dijfolvcd.

in them, it Teems requifite that they fhould undergo

dijlillation* or at leaft a boiling heat; and after-

wards be expofed two or three days, in open velfels,

to theJolar and atmofpheric influence.

It appears, from the experiments of Dodtor i

Ingen houze, and others, and here feems particu-

larly worthy of notice, that pure vital air is copi-

oufly generated in water expofed to the fun-beams,

which water, deprived of the influence of light,

yields only noxious or contaminated air.

It was firft difcovered by Dr. Hales, thafr-im- i

pure or corrupted water may be fweetened by brifk 1

agitation, or by merely palling a ftrong current of o

air through it, as it is poured from one velfel n

to another.

1 r

By any of the preceding methods then, might

alfo rain water, or the water of Ihips, pools, or

•cifterns, (rendered impure or even offenlive by Hag- if

nation) be undoubtedly meliorated, if not perfectly A

reftored.

Si

* The procefs of diftillation, though an effectual method, is too

tedious to be often employed, except in cafes of extreme necelfity, '

as at fea.

CHELTENHAM lie



CHELTENHAM WATER.

Situation of Cheltenham—its Improvements—increafing

Reputation of its Mineral Spring—now termed

Royal Spa.

HELTENHAM is a market-town in Glocef-

terfhire, near a mile long, fituated in a fandy

The air is efteemed very pure, and the adjacent

country extremely fertile. About a quarter of a

mile fouth of the church, adjoining to a fpacious

j

gravel walk adorned with beautiful elms, rifes the

Cheltenham Spa.

The fpring ilfues very flowly from a fandy foil

intermixed with loam and a bed of blue clay; and

though it has been calculated to yield only about

35 pints in an hour, yet, under the prefent frugal

management, it is found adequate to every reafon-

able demand of thofe who drink it on the fpot.

The well is funk about fix feet deep, and {hut

down with doors that exclude the free coinmuni-

val<gy partly environed by high rocks and hills.

cation
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cation with the external air, and the water is

railed by a common pump. The lidcs of the well

are tinged with a yellow ochre, where a faline

efflorefcence has alfo fometimes been obferved to

germinate.

It is recorded, that the medicinal virtues of

this fpring fir ft began to be noticed about the

year 1715; ftnee which it has been more and more

frequented during the fummer months, and is now
become, next to Bath, perhaps one of the moft

genteel and fafhionable places of refort in the ;

kingdom. Already Cheltenham exhibits a hand- 11

forrve Pump-room, two elegant Ball-rooms, and a ih

Theatre. For which the company are principally $p

indebted to the zeal of the publie-fpirited propri- n

etor of the Spa, William Miller, efq; who has 11

fpared neither pains, nor expence, in his laudable a

exertions for the accommodation of a numerous

and polite company.

Since the former imprefiion of this effay, I am

glad to find that many caufes of complaint have

been removed ; that the town has been paved and

lighted; the public roads repaired; the inns and

lodging-houfes rendered more commodious; and

that other important improvements, are now7 under

contemplation.

In
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In the year 1780, Simeon Moreau, efq; was

•leCted Matter of the Ceremonies, who continues to

:o prefide over the public amufements; which are,

we are informed, conduced with the utmoft propri-

ety, and that during his adminiftration the com-

pany have increafed from 374 to 1320!

But to crown the whole, this favoured fpot has

.ately, in confequence of the King’s indifpofition,

'and the advice of his Phylician Sir George Baker)

oeen honoured by their Majesties Royal Pre-

sence. By this welcome, though very unexpected

rifit, the fpring has acquired additional eclat, being

now diftinguifhed by the appellation of the Royal

Spa of Cheltenham; but Rill more by its salu-

tary effects on his Majesty’s health, and by

restoring the best and most amiable of Kings

co a loyal and grateful people.

Senjtble Qualities of the IVater—Specific Gravity—
1Temperature

.

The water, on being poured into a glafs, appears

tolerably clear, though not of a cryftal tranfparency.

After Handing a few minutes, air-bubbles are feen

*0 colled on the Tides of the glafs, and at length

‘he water becomes lefs pellucid. When drank frefh

at the pump, it firft imparts a certain fmoothnefs

to
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to the palate, followed by a brackifli bitter tarte, and

emits a nightly fetid, or fulphureous odour. This

laft becomes more perceptible on certain changes

of the atmofphere, and particularly againft rain.

When fhook brifkly in a clofe phial, if the cork

be fuddenly drawn, it difcharges more air-bubbles

than common water treated in the fame way.

rv .
* -

_
.1

Its fpecific gravity, when frelh drawn, has been

computed at 50 grains in a pint greater than that

of diddled water; and by expofure to the open air,

has fometimes increafed to near 70. I have lately

found on examining it accurately, after it had flood

feveral months in bottles tight corked and fealed
1

down, that its increafed gravity then only amounted

to 66 grains.

The temperature of the water, on fundry trials,

and at different times of the day, I perceived to

vary between 53 and 55
0 of Farenheit’s thermo-

meter, being a few degrees warmer than fome of k

the neighbouring pumps and fprings, with which

it was compared.*

f

* The temperature of a well in the adjacent grounds of Lord

Falconberc, which feems to partake of a fimilar faline im-

pregnation, but devoid of the Chalybeate principle, was only

51
0
, though Ihut up in like manner from the outward air;

whereas a new Chalybeate fpring at the oppofite extremity of

Cheltenham, near the mill, which was opened for my in/pedlion,

proved

Cl

?

a
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Experiments, exhibiting its appearances withJnndry

Precipitants.

Exp. i . JVith tinflure ofgalls,
it inftantly ftrikes

a vivid purple, which by (landing grows darker,

inclining to a dufky green, with a variegated pel-

licle on the furface. If a glafs of the water be

expofed to the open air, it entirely lofes this tin-

ging property in half an hour, and undergoes a

manifeft decompofition.

2. Vitriolic Acid produced a very flight ebullition,

^accompanied with a difeharge of air-bubbles, and

rendered the water more tranfparent. The fame

• was afterwards obferved with the nitrous acid,

though in a (lighter degree. Neither of thefe acids

caufed any precipitation.

3. Lixivium Vartari occafioned a milkinefs,

followed by a copious precipitation of a white

. fediment.

4. Solution of Silver in Nitrous Acid inftantly

produced white clouds, followed by a dark pearl-

coloured precipitation of a mucilaginous appear-

proved nearly of the fame temperature as that of the Spa, though

expofed to the air.

1
E ance,
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ance, which afterwards proved to be a true

Luna Cornea.

5 . Solution of Mercury in Nitrous Acid
,
prepared

with heat, produced thick clouds, and a brown

rufty precipitation inclining to yellow, after (land-

ing fome time.

6. Solution of Sugar of Lead occafioned white

clouds, followed by a precipitation of a whitifh (e-

diment, which after (landing became brown, incli-

ning to black.

7. Solution of Corrcfive Sublimate produced a whi-

tifh cloud, and, after (landing fome time, a (light
ft)

precipitation enfued of a darkifh colour.

*•.. ' • ' ' ' ' d
jQj

8. New Milk mixed uniformly with the water

without affording any mark of coagulation, nor did

it vifibly coagulate, as fome have aflerted, even

w hen boiled with an equal quantity of the water.

9. Lime JVater rendered it turbid, and a preci-

pitation of the lime enfued.

10. Soap diflolved in the water was immediate!)

decompofed, and the folution put on a curdly ap-

pearance.

11. Syru
d

/
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11. Syrup of Violets produced a bright green

olour, w hich, after landing, inclined to a yellow-

h hue.

\ l

1 2. Common JVater dijlilled, being ufed as a Hand-

'd, underwent no vilible change on the addition

' the foregoihg precipitants, except the folution of

. .ver, which produced (light ftreaks, but without

eftroying the tranfparency of the water, or caufing

ty precipitation.

Volatile Contents—bow obtained,

13. A pint of the Cheltenham water, frefh drawn

to a Florence flafk, yielded fpontaneouily about

.0 ounce meafures of air into a limber bladder

evioufly cleared of its air, and firmly tied to the

.outh of the Hafk. And after being placed fome

me in a veffel of boiling water, it gave out a fur-

.er quantity, fo that the whole appeared to amount

three ounce meahires. The air thus collected

;as conveyed into a large bottle of lime-water, the

.outh of which was inverted in quickfilver, and

;e whole agitated gently from time to ti me. Upon
hich the lime-water became turbid, and a preci-

ration of the lime enfued. About two- thirds of

air being imbibed by the water, and having
y
'ecipitated the lime, was evidently fixed air. The
fidue, w'hich appeared to be common air, was

E 2 doubilcfs
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doubtlefs in a phlogrjticated ftate, for rcafons that

will be hereafter afligncd. The water in the flafk

had now totally loft its tinging property with galls,

and was become vapid to the tafte, on being thus

deprived of its aerial principles.

Solid Contents collected by Evaporation.

14. A gallon of the water, being gently evapo

rated to drynefs, during the procefs, threw up to

the furface a whitifh pellicle, which afterwards

fubfided, and when the water was confumed

there was left a brown mafs tinged with ochre,

The falts obtained from it by repeated elutria-

tion with diftilled water, and fubfequent evapo

ration, weighed - - 485 grs

Refiduum left in the filter, when dried 70

Total 555

L.

The falts fhot into irregular hexagonal and tetra

gonal prifms, the two oppofite fides broader, trun

cated at one end, and at the other terminated b re;

quadrangular pyramids; cold, and bitter to th ot

<

palate, and in appearance extremely fimilar

the vitriolated mineral alkali, called Glauber’s fa

Befides which, were found a few cubic cryftapty

amounting to five grains, which proved to be fei

fair, together with a portion of faline matter, whicljj

towan
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owards the clofe of the evaporation-affirmed a fofc

powdery form, not admitting of cryftallization,

vhich appeared to confift of a mixture of magne-

ia with the marine acid. The whole procefs was

low repeated a fecond time, with the fame quan-

ity of the water, and nearly with the fame refult.

The cryftallized falts wrere preferved, and afterwards

iibjected to the following experiments,

Properties of the Cheltenham Salts.

15. On diflolving fome of the larger cryftals in

liftilled water, and adding a few drops of a folution

>f vegetable fixed alkali, a white cloud appeared,

.nd remained fufpended about the middle of the

.

glafs.

*
...

'

;• ?. r ;; \

1 6. On lime w^ater being dropt into a folution of

his fait in another glafs, it produced fmall ftreaks

»f a light pearl colour, but no precipitation enfued,

• vhereas a folution of common Glauber’s fait under-

vent no change from either fixed alkali, or lime

• vater, but remained tranfparent as before.

0

Thefe two laft experiments have feveral times

1 ince been repeated with different parcels of the

3 Cheltenham falts. While with fome of the cryf-

:
als, the alkali and lime water produced a milki-

[t E 3
nefs.



nefs, and even precipitation ; with others not the

leaft change enfued, and the folution retained its B

tranfparency after ftanding, fimilar to a folution of

Glauber’s fait, with which it was compared.

Here the experiments appear to clafh confider-

ably, and the difference in the rcfult feems to

render it very equivocal, whether the Cheltenham

falts are to be confidered of the Glauber or Epjom

kind. But this difficulty is readily explained:

—

The experiments prove both thefe falts to be pre-

fent, and that thofe Cryftals which undergo no de-

compofition with an alkali are real Glauber falts,

while thofe that do, are as clearly Ep/om.

v.i

Nor is this combination incompatible, fince

both are often found in the fame water; they cryf-

tallize together, affume the fame appearance, nor

can they be accurately feparated without a tedious

procefs by double ele&ive attradlion, which is by

no means neceffary, as they are known to agree fo

nearly in their medicinal properties. When com-

bined, however, they mutually promote each other’s >3

folubility, and general operation.—A circumftance

hitherto little known, though worthy to be obferved

in the adminiftration of other faline medicines, as

well as thofe of the purgative kind.

Ef;

&

205



t 55 ]

17. Oil adding a few drops of tindhire of litmus,*

,.or fyrup of violets, to a folution of Cheltenham fait

in diddled water, no fenfible change inclining either

::o red or green enfued; nor was the blue tinge of

:he litmus rendered more intenfe, neither did any

tdfervefcence arife with acids or alkalis.

1 8. Paper dipt in a faturated folution of this fait,

and then dried, did not deflagrate when applied

: :o the flame of a candle, as it is known to do when

dipt in a folution of nitre, nor did it burn with a

rreen flame, as it is wont to do from a fcplution of

calcarious nitre.

19. The Cheltenham fait was found to be per-

fectly folubie in nearly its own weight of diddled

water at the temperature of 6o°, and in lefs than

:wo-thirds of its weight of boiling water; whereas

:he common Glauber fait required nearly twice its

weight to diffolve it at the temperature of 6o°, and

* Litmus is a blue pigment formed from Archal, a fpecies of

.nofi brought from the Canary and Cape de Verd Iflands. The
unfhire is obtained by il^eping this pigment inclofed in clean

:inen cloth in diflillcd water. A fingle drop of concentrated vi-

triolic acid has been found to communicate a vifible red tinge to

300 grains or 408 cubic inches of this blue tintture. Hence its

utility as an exquifite tell for difeovering the minuteft portion of

acidity in waters, infomuch that fixed air itfelf, one of the weakeft

acids hitherto difeovered, is incapable of efcaping it without be-

ing immediately difeovered.

£-6ths
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5-6ths at the boiling point. Although this fait con-

tains near half its weight of water in its cryftalline

date, it did not prove deliquefcent like calcarious nitre

;

but remained permanent in a moift air, and, in a

dry air, calcined fpontaneoufly. Thrown on ignited

iron, it liquefied, riling into blifters, but without

affording any detonation like nitre, as fome have

pretended,* neither did it coagulate milk when

boiled w'ith it, as others have alledged.f

i

I

i

i

i

v

Of the Refiduum.

20. The earthy refiduum, as already mentioned

in Exp. 14, which remained infoluble in water,

weighed 70 grains. It effervefced with acids, and

turned fyrup of violets green. The vitriolic acid

converted part of it into a felenitic fubftance, or

gypfum, limilar to that which forms an incrufta-

tion on the inner furface of the kettle, in which the

water is occalionally heated at the Spa.

21. The relidue, when dried, did not difcover

any magnetic property, till it had undergone a

flight calcination with charcoal, when fome minute

particles were attraded by the magnet.

* See Dr. Short on Mineral Waters.

f Editor of the 4th Edition of Russel on Sea-Water, 1760 .

Alfo Rutty on Mineral Waters ;

—

p. 133.

The

t
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The volatile Parts once loft, zvhether recoverable.

22. A gentleman who frequents the Spa, having

preferved two bottles of the water 22 years, as a

matter of curiofity requested me to examine it.

The water on being poured into a glafs was clear,

and perfectly free from any bad odour. It turned

fyrup of violets green, but tailed flat ;
and had en-

tirely loft its tinging property with litmus, and alfo

with galls, agreeably to what I expelled.

23. Having ordered two bottles of the water

frelh drawn to be well corked and fealed down at
• I

the pump before my departure, I examined it by

fundry experiments fix weeks after my return to

Bath, and found it ftill retained fome flight degree

of fmartnefs on the palate, and changed tincfture of

litmus to a faint red, but had quite loft the tinging

property with galls.

*

24. Leaving the bottle uncorked till the water

became quite vapid, it was then poured into the

glafs apparatus invented by Dr. Nooth for im-

pregnating water with fixed air, and expofed to the

effluvia of an effervefcent mixture of chalk and vi-

triolic acid, till it was fully faturated. It now
tinged the litmus of a vivid red ; fparkled on being-

poured into the glafs, and tafted briikcr than water

frelh
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frefh drawn at the fountain head. On immcrfing

a fmall piece of iron in the water, and leaving it in

the veffel all night, the water next morning had

completely recovered the chalybeate quality, ftruck

a deep purple with galls, and finally, on expofure

to the air, threw up a variegated film to the furface,

which reflected the prifmatic colours.

General Inferencesfrom the 'preceding Experiments.

I fhall now proceed to illuftrate the foregoing-

experiments, and to deduce from them a few in-

ferences by way of induction.

Exp. i. The fundry precipitants employed in

analyzing waters, it mult be obferved, can only

fcrve to point out the quality, not the quantity, of their

refpedtive mineral ingredients. From this experi-

ment with tincture of galls, it appears, that the

water contains iron, which is farther confirmed by

the ochrey fediment which it depofits on the fides

of the well. A fingle drop of the tindiure is fuffi-

cient to give a didindt purple tinge to i oo cubic

inches of diddled water, containing only three

grains of martial vitriol, yet three grains of the

vitriol contain no more than T
'

Tth of a grain of iron.

Where the quantity of iron is confiderable, indead

of a purple, it gives a black tinge. When it exids

in
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in the form of martial vitriol, the colour is more

permanent ;
but when it is fufpended by fixed air, „

it is extremely evanefcent, as in the prefent in-

fiance. The reafon why this water fo foon lofes

its tinging quality, will be afterwards more fully

confidered.
* - ,

i
*

2. From this experiment with vitriolic acid
,
we

learn that the water contains an earthy fubftance

fufpended by means of fixed air. The vitriolic

acid, by fuperior attraction, feizes the earth, and

forces the air to quit its hold; hence the copious

difcharge of air-bubbles, and increafed tranfpa-

rency. It further appears, that the earth is not of

the filiceous kind which is infoluble in water, nor

the terra ponderofa (fometimes fufpended in water

by fixed air) which would have been precipitated

by the vitriolic acid in form of ponderous fpar. It

mull therefore be referred either to the calcarious,

or abforbent clafs.
* *" * * J *'**•» ‘

3. Here the fixed alkali, by the fame law of at-

traction, fhews the prefence of earth, or a neutral

fait with an earthy or metallic bafis.

4. The Solution of Silver
,

in this experiment,

points out the prefence of marine acid
y
which it

enables us to detect in a very large quantity of

water.
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water, efpecially when the precipitate, as in the

prefent inftance, forms a luna cornea reducible by

calcination to its priftine ftate of pure filver.

5. The Solution of Mercury difeovers a neutral

fait, of which the vitriolic acid forms one of the

ingredients, but is not fufficient to determine the

nature of its balls, or whether it be Glauber’s Salt,

orEpfom; both of which appear to be prefent.

The brown rufty precipitate denotes an impregna-

tion of iron.

6, and 7. Here the Solution of Lead, and of Corro-

five Sublimate
, betray ligns of hepatic air

,
or a very

flight fulphureous impregnation, and at the fame

time confirm the prefence of calcarious earth, or

magnefia, held in folution by means of fixed air.

8. In this experiment, the ready union of the water

with milk
,
without producing any decompofition,

fhews the error of thofe practitioners who prohibit

a milk diet during a courfe of this water, from its

fuppofd coagulating quality. And the rcfult of

exp. 19, may be fufficient to correct the fame

popular prejudice, which alfo attributes a coagula-

ting property to the Cheltenham falts.

9. Lhe Precipitation of the Lime
,
in this experi-

ment, affords a fatisfaCtory telt of the prefence of

fixed
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fixed air. The air, having a more powerful attrac-

tion for the quick lime than for the water, quits the

latter to unite with the former ;
and thereby ren-

ders the lime infoluble in a watery menftruum.

Hence the turbid appearance, and fubfequent pre-

cipitation of the lime.*

10. The decompofition of Soap argues the prefence

of calcarious earth, or magnefia combined with an

acid, which acid detaches the oil of the foap from

the alkali with which it was combined, and occu-

pies its place. Fixed air, being an acid, is ca-

pable indeed of producing a fimilar effedt, though

in a far lefs fenfible degree.

i

1 1 . The bright green colour imparted to Syrup of

Violets,
inclining to yellow,

tends to confirm the

conclufions drawn from fome of the preceding ex-

periments, concerning the prefence of earthy and

particularly of magnefia.

Profeffor Bergman has perhaps too hafbily re-

jected fyrup- of violets from the clafs of chemical

* Here it 13 not a little curious to obferve, that ifa certain por-

tion of fixed air be added, the lime is prefently re-diffolved, and

the water immediately recovers its former tranfparency. If an

additional quantity of lime-water now be added more than fuffi-

cient to faturate the fixed air, the turbid appearance inftantly

returns, and thefe changes may be alternately renewed at

plea&re.

tefts.
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tefts, becaufe he thinks it can feldom be had ge-

nuine; that it fpontaneoufly acquires a red colour

by fermentation; and finally, that it is rendered

green, not only by earths and alkalies
, but alfo by

iron. Thefe inconveniences, it is true, occafion

fome ambiguity, but may be eafily obviated. For,

ift.
The genuine fyrup is readily diflinguifhed by

changing a folution of corrofive fubJimate greent

while that which isfpurious turns it red.

idly. The alteration produced by fpontaneous

fermentation is too palpably perceived before hand,

to deceive even a common obferver.

i,dly. Whoever has compared the green produced

by iron w ith that produced by alkalies or earths

>

will

eafily be enabled to diftinguifh them on every fu-

ture occafion.

To a folution of a fingle grain of martial vitriol,

and of each of the other fubftances, in a wine-glafs

of rain or diflilled water, add half a tea fpoonful of

genuine fyrup of violets. After (landing, it will be

found, that the vitriol yields a dull green incli-

ning to black ; the alkali, a bright green ; chalk, a

light green inclining to blue

;

magnefia, a lively

bright green with a yellozvi/h call, as in the above

experiment.
: The
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The blue juices of other vegetables, though much

eftecmed, are unequally affetffed by acids, and al-

ikalies.—Litmus, infteadof green, is rendered more

intenfely blue by alkalies. Indigo, infread ofgrowing

red with vitriolic acid, undergoes m change of co-

lour. Tumfole, and Litmus, are turned red by

'fixed air, while the other vegetable blues remain

unchanged by this weak acid. Where certainty

can only be attained by the coincidence of many

refutes, fyrup ofviolets, with the above cautions, may

reflect no fmall light, and therefore ought in no

wife to be difearded from the place which it has

long deservedly held in the clafs of re-agents.

12. ‘Tibis experiment with dijlilled water affords a

ftriking contraft between the effects ofprecipitants

con the (jbeltenham water, and frnple water free from

any mineral impregnation. For the appearance

obferved with Solution of Silver, can only be attri-

buted to fome flight accidental impurity. Nor can

this be entirely avoided, even when the water is re-

peatedly diftilled from the pureft fnow„
»

1 3 . "This experiment prefents us with an aerial

fluid, a confiderable portion of which being loofely

atrached to the water, exhaled fpontaneoufly into

the bladder placed to receive it, while 'the reffdue

being more clofely united to the^ terrene parts, re-

quired
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' \

quired a boiling heat to detach it. The quantity

obtained by this, and the former procefs, amounted

to about four ounce meafures, three-fourths of

which were readily imbibed by water; and, as

this portion decompofed lime-water and reddened

litmus, was undoubtedly fixed air, and the refidue

may be fafely confidered as phlogijlicatedy becaufe

pure atmofpheric air is incompatible with the pre-

fence of iron and hepatic gas

;

fince by feizing the j

phlogifton, it decompofes the metal, and becomes

phlogijlicated. c

To afcertain the quantity ofaerial fluids in a given

quantity of water with exadtnefs, is by no means

eafy. The method propofed by Sir T. Bergman, at

firft view, appears preferable to that which, through

neceflity, I here had recourfe to. His apparatus

indeed is efteemed the lead exceptionable of any

that has been invented. I have fince found, how-

ever, that it is liable to much greater fallacy, from

the rarefaction of the air in the tube of the retort,

than the learned Profeflbr feems to have been

aware of. Nor is the method propofed by M.

Gioannetti, and other foreign chemifts, more

to be depended on. They endeavour to determine

the quantity of fixed air by weighty rather than by

bulky eftimating this by the weight of the calcarious

earth precipitated by it from lime water. But the

difference

ft

ft;

6
:

k
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difference in the refult of their calculations evi-

dently proves that it is not lefs difficult to determine

with precifion the quantity of fixed air contained in

calcarious earth, than the proportion which the

bulk of this fluid bears to its weight.

The fpontaneous evaporation of the aerial vo-

latile parts (when no artificial heat is applied)

:may aflift us in explaining the increafed fpecific

gravity ofthe water, after ftanding fome time in an

open veflel.

14. From the experiment by evaporation, we

lfcerrain with more certainty the quantity of neu-

tral falts, and other ingredients of a fixed nature,

zontained in a gallon of the water, each of which

fhall be now confidered.

• * f •
• ‘ t *

Its Purging Salts—whether Vitriolic—or Nitrous

—how dijlinguijloed.

15, 16. From thefe experiments it appears, that

:he purging falts of this water confift of vitriolated

funeral alkali, and vitriolated rnagnefia; or, in more

amiliar terms, of an aflemblage of Glauber and

£pfom Salts. Some have fuppofed thefe two falts

o be perfe&ly fimilar. They, agree, it is true, in

heir fenflble qualities, and frequently correfpond in

he form of their cryftals. The acid is the fame in

F both

;



both; they differ however in their bafis. The
Glauber fait having the mineral alkali for its bafis

;

the Epfom fait, magnejia. Hence a folution of the

former remains undifturbed by the addition of a

fixed alkali, or lime water, while the latter grows

cloudy, and undergoes a decompofition. Thefe

falts therefore are elfentially different, though ap-

parently combined in the water, which is no

uncommon circumftance among faline waters of

this clafs. The cryftals of the Epfom fait arc

fometimcs fo large, that they are fold in Eng-
r

land for Glauber’s fait; and on the other hand,
(

in France, Glauber’s fait, being reduced to fmall r

fpicul<e by agitation during the cryfiallization, is I

vended for Epfom. But thefe petty frauds may
j

be eafily detected by the addition of lime water, .

or a fixed alkali, either of which afford an in- „

fallible teft, agreeably to what has been already

hinted.

; \

17. This experiment fhews, that the Chelten- ,,

ham falts are neither acid nor alkaline, but as
&

perfedlly neutral as the pureft Glauber or, Epfom c

falts of the fiiops, when duly prepared. Nor can :

there be any material difference between the na-
jj

tural, and artificial, either in their chemical or

medicinal qualities, when reduced to the fame de-

gree of purity.

18, 19. Afford
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1 8, 19. Afford inconteftible evidence that the

fait of this water, which has been pronounced to

be nitrous by Dr. Short, and repeatedly echoed as

fuch by fucceeding writers, does not, in truth, bear

the remoteft analogy to nitre, nor yet to the yxlgo

v

of the ancients, (termedfojftl alkali by the moderns)

neither ofwhich are ofa purgative nature. Neither

does it bear any refemblance to calcarioits nitre, as

others have afferted ; for the Cheltenham fait yields

;

permanent cryflals ; the calcarious nitre, a deliquefcent

mafs, incapable of a perfed: cryffallization. The

^Cheltenham fait is an active 'purgative ; the nitrous

falts poffefs no purgative quality whatfoever.

The reafon why the Cheltenham fait (in experi-

ment 19) proved foluble in fo fmall a proportion of

water, may perhaps be thus accounted for: too

egrains of this fait contain of vitriolic acid about

19 parts; of pure magnefia, 33 ; of water, 50. The

water effential to the cryftals of this fait, being fo

very confiderable, muff proportionably increafe the

Tnenftruum, and confequently promote the folution.

Thus water, after being fully faturated with fal

ammoniac, becomes capable of diffolving a much
larger quantity of corrofive fublimate than the fame

quantity of plain water can hold in folution, bc-

caufe the water effential to the ammoniacal fait, is

F "2 now
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now fuperaddcd to the menflruum; of which many
j

flmilar inftances have been already mentioned in j

the preceding Eflay on Water.

20. This experiment fhews, that the earthy

refiduum contains a felenitic matter as well as.

magnefia, and that the latter is combined with

fixed air'; which, being diflodged by the more

powerful acids in this experiment, produces a con-

flict, and flies off during the effervefcence.

21. This confirms the refult of the experiment

with galls, concerning the prefence of iron, and

fhews it to be in a calciform flate. By calcination .‘(

with an inflammable fubftance, it acquires the ne-

ceflary portion of phlogifton to render it fenfible ir

to the loadftone, though not fo much as is required

to reduce the calx into its metallic flate.* With

refpecfl to the quantity of iron contained in the

water, it is undoubtedly fmall. Dr. Lucas efti- fe

mates it at four grains in a gallon ; but it is by no;

means eafy to afeertain this with accuracy, or to iit

it

* Iron, though hitherto confidered as a Jimple metal, has lately

been difeovered to contain a portion of Plumbago and Maganefe.

•How far the union of thefe fubftances may influence its compo i

fition, or vary its effedls in medicine or the arts, may prove ar.jy)

objedt worthy inquiry, particularly in England, where this meta. .

undergoes fo many different procefles, and exercifes the ingenuity

of fo many expert chemiits, and artizans.

colled

i
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collect the calx in a feparate date by the ufual me-

thod of filtration, without wafte, and therefore it

was not here depended on. If we may be allowed

to judge from the purple tinge communicated to

diddled water by an adequate proportion of mar-

tial vitriol, the iron contained in a gallon of Chel-

tenham water
j
may be prefumed to amount to

four grains and a half, if not five grains.

I

22, 23. We have already fhewn, by Exp. 1, that

the water when expofed to the air in an open vefTel,

in the ordinary temperature of the atmofphere, was

deprived of its purple tinging quality, in half an

hour. This decompolition of the chalybeate

orinciple firft takes place at the furface, which is

mod expofed; the phlogifton of the metal being

attracted by the dephlogifticated air of the atmo-

fphere, the iron is]decompofed. Hence the varie-

gated film. The water, when tight corked, and

fealed down, was found at the end of fix weeks to

:ommunicate a very faint red to the tindture of

dtmus, and therefore to have retained part of its

rixed air, though not fufficient to fufpend the cha-

ybeate principle; for it no longer gave a purple

:inge with galls. It is no wonder then that the

pottle which had been kept the fpace of twenty-two

/ears, was found to have totally loft both thefe

properties.

F 3 How
/
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How to preferve the Mineral Spirit—or to reccrver it

when loft.

24. It has long been a received maxim, that

mineral waters, efpccially thofe of the chalybeate

kind, can only be drank in perfe&ion at the foun-

tain head, and that when their mineral fpirit (as it

is termed) is once loft, the chalybeate principle

/ vanifhes; and that both are totally irrecoverable.

The experiment, however, (page 58) affords a re-

markable example of the contrary, and alfo points
]

out an eafy and fimple method, by which both

thefe fugitive principles may again be completely c

reftored : A pleating circumftance to thofe per-

fons who cannot attend the fpring, but are obliged

to fend for the waters at a great diftance. It alfo Cl

lupplies a convincing proof of the real nature of
;

11

the mineral fpirit, and its perfect identity with fixed

air : that by the intervention ofthis fubtile medium,

the iron is converted into a faline fubftance, and

in that ftate is naturally diffolved in the water.

That when this flies off, the iron does not accom-

pany it, as is vulgarly fuppofed, but only fubfides,

and is depofited at the bottom of the bottle, in

form of ochre.

It is obfervable that iron cannot be duly fuf- •

j
t

pended in water by fixed air, either naturally, or

artificially.

/
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artificially, without a fuperabundant quantity of air,

beyond what is merely neceflary to the folution of

the iron. In order, therefore, to preferve a chaly-

beate water in its full efficacy, it is neceflary to

:re-impregnate it occafionally with iron, and alfo

•with an additional quantity of fixed air, till it is

luper-faturated with the latter.

Some attempt to preferve the mineral fpirit of

:thefe waters, when intended for tranfportation, by-

pouring a little olive oil into the neck of the bottle

before it is corked ; but this method is very ex-

:ceptionable, and inadequate to the intention.

The mineral fpirit is too fubtile to be wholly

:confined by a thin ftratum of oil. The oil is

moreover apt to contrail a rancid quality, which it

foon imparts to the water, and renders it offenfive.

Others, ftill more improperly, direilthe water to

be kept in a warm room. This produces an in-

tefline motion in the mineral contents, which de-

taches the aerial principles, and foon renders the

water vapid.

Here, I fhall attempt to explain a chemical pro-

blem, which has long perplexed Philofophers,

namely, the decompofition which certain chaly-

beate waters undergo, even in bottles hermetically

fealed.
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fealed, and when *very other precaution has been

ufed to prevent it. The caufe appears to be this:

Though glafs be impermeable to aerial fluids, yet

the principle of heat (which in certain quantity is

eflential to their compofition) eafily pervades the

pores of glafs, and even penetrates the denfeft

metals. The efcape alfo of this fubtile medium

inflantly renders the menftruum incapable of fuf-

pending the mineral contents, with which it was

connected, and hence a dccompofition, and preci-

pitation mull inevitably enfue. .

Water, I find, imbibes fixed air more powerfully

in a cold, than in a warm feafon, and retains it

more tenacioufly in proportion as its temperature

approaches the freezing point: and yet, what is

remarkable, the moment it undergoes congelation,

it lofes it entirely, for ice-water is deftitute of fixed

air. Hence the prefence of fixed air appears to be

incompatible with water, as foon as the latter ap-

proaches to a folid form: confequently, topreferve

a permanent union between them, the extremes both

of heat and cold muft be carefully avoided. The

brifker kind of mineral waters, therefore, whofe

chalybeate principle is fufpended by fixed air,

ought to be kept in a cool cellar of equal tempe-

rature, the bottles being well fecured, and placed

with the corks downwards.

By

;

i

!

<

n
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By thefe means the foreign mineral waters, im-

ported at a great expence, might be preferved in a

much higher degree of perfection than we com-

monly find them. Even in their prefent ftate,

they might be confiderably improved by re-im-

pregnating them with fixed air; though this, I find,

is by no xneans fufficient to enable them again to

take up the ochrey fediment, after being once

depofited.—Why ?

Principles contained in a Gallon of the Cheltenham

IVater.
t

From the preceding experiments, a gallon of the

Cheltenham water (wine meafure) appears to con-

tain the fubfequent principles, and nearly in the

following proportions, viz.

Of Solid Contents.

Grains

Purging fait, partly Glauber, partly Epfom, 480
Marine fait - 5

Iron, combined with fixed air, nearly 5

Magnefia, combined partly with marine

acid, partly with fixed air

Calcarious earth, combined with vitri-

olic acid in form of felinite

Total 555

Of

7
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Of Aerial Fluids.

Ounce Meafures

Fixed air, combined with the water,

Phlogifticated air, with a portion of he-

patic air alfo loofely combined with

the water

Total 32

Exclufive of a fmall portion of fixed air, retainable

by the earthy fubftances, even in the heat of boiling

water, or liable to be re-abforbed during the procefs.

Nor ought a flight difference in the refult of expe-

riments to be wondered at, fince not only the aerial

fluids, but alfo the more folid contents of mineral

waters, are found to vary at certain feafons, and

according to fubterranean changes, which are con-

tinually going on in the bowels of the earth,

By the term Flepatic Airy
is meant fulphur con-

verted into a volatile ftate, by union with the prin-

ciple of heat. In confequence ofthis combination,

it affumes the form of a permanently elaflic gas or

vapour, and becomes mifcible with water. Though

extremely fugitive in its nature, yet it is fufficiently

Jiflinguifliable by the peculiar fetid odour with

which it not only impregnates the water, but alfo

the alvine difcharges of thofe who drink it. Dr.

? .OCAS afcribes this odour to a putrid taint, in con-

fequence
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fequence of the water being fhut up from the com-

mon air. But then why is there not a fimilar

odour perceptible in the water of other wells, and

pumps flmt up equally clofe? befides, does not the

conftant influx and reflux of the fpring, not to

mention the antifeptic quality of the fixed air, and

neutral falts with which the water is impreg-

nated, flrongly militate againft this fuppo/ed putrid

quality? Others, with much greater probabi-

lity, have attributed it to fulphur in its own

proper form; but fince the water neither under-

goes any precipitation of fulphur by concentrated

nitrous acid, nor difcolours poliflied filver when

immerfed in it, we mull not expedt to obtain real

fulphur from the water, though its conftituent

principles are evidently prefent in a volatile evan-

efeent ftate.

Here, the prefent weak impregnation of the he-

patic gas the more eafily eludes the common tefis,

than where the water is more fully faturated with

it. May not this fubtile vapour derive its origin

from a decompofition of the fulphur contained in

the pyrites or iron ore, which fupplies the Chaly-

beate principle? and may not the adlion of pure

air on its phlogifton, extricate the principle of heat

eflential to the volatilization of the fulphur? and

finally, may not this alfo explain why the water is

rather
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rather warmer than the neighbouring fprings, and

its air in a phlogifticated ftate ?

Now whether thefe conftitute the whole contents

of the water, or whether there may not be fome

other unknown principle, fome link of the chain

yet wanting, I fhall not venture to decide. For the

recompofition (as has been already obferved)

ought exactly to correfpond with the decompofi-

tion, and a reunion of the different principles

ought to be capable of reproducing the natural

water, before the analyfis can be pronounced ab-

folutely complete.

But this doubtlcfs is a moft arduous talk, and it

muft be confefled, that the refearches of our beft

writers on Mineral Waters have rarely, if ever, at-

tained fo high a pitch of fatisfa&ory evidence,- nor

was there opportunity of putting the matter to the

red: in the prefent inftance, becaufe the entire con-

tents were previoiifly fubjedjted to other neccffary

experiments. The rapid progrefs of philofophical

chemiftry, however, encourages us to hope, that it

may ftili be accomplifhed at no very diftant period.

And that in the interim, a more accurate invefti-

gation of the mineral fubftances with which nature

impregnates waters, may enable us, in time, more

fully to comprehend her hidden proceffes, and
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finally to produce artificial impregnations that may

emulate, or perhaps even furpafs, the natural ones.

For, admitting the quality and quantity of the fe-

veral ingredients to be once thoroughly underftood,

it is humbly conceived that no very effential differ-

ence can arife from the hand that combines them.

Their Medicinal Properties feparately confidered.

Here the reader will naturally expect fome ac-

count of the medicinal virtues of the feveral com-

ponent parts of this wrater in a feparate ftate; but

fuch an account, though ever fo circumftantial, it

is feared, would fail of conveying the defired in-

formation concerning the genuine effects of the

water when drank frefh at the fpring. Many of its

principles are of an active nature, fome apparently

inert; but the medical effects of the compound are

often very different from what might be expedted

from the known qualities of the ingredients; there-

fore we muft look for its medicinal virtues in the

aggregate, rather than in the conflituent parts, though

both ought to be carefully explored.

It may be proper to obferve in general, that the

neutral purging fairs, which abound in this water,

are the chief ingredients wherein its purgative qua-

lities evidently refide. Their virtues agree with

thofe,
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thofe of the artificial Glauber and Epfom falts; but

the fuperior folubility of the Cheltenham fait, con-

taining an union of the two, becomes a more adtive

purgative than either of them taken feparately; and

this quality is greatly heightened by very copious

dilution. Hence a quarter of an ounce of the fall

contained in a quart of the water, operates more

brifkly than a whole ounce of common Glauber fait

when dilfolved only in two ounces of water.

:

f

r

.

\

Hence the impropriety of adminiflering purging

falts in fuch a trifling quantity of the menftruum

;

and yet this is the fafhionable method generally

adopted by modern pradlitioners, who, in com-

pliance with cuftom, limit every draught to a fmall

two-ounce phial, which in fadt contains little more
!

than an ounce and half. In this quantity of water

is an ounce of the fait diredled to be diflolved ; and

to complete the abfurdity, it is generally inter-

larded with manna, fenna, or tamarinds, when,

for want of proper dilution, when cold, the mixture

prefently congeals into an unfightly coagulum,

with the fait firmly cryfttallized.

The Cheltenham fait being prepared in confider-

able quantity from the water at the Spa, in a port-

able form, its cryftals may be preferved in bottles

unimpaired by time, and may be ufefully employed

at
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at a diftance from the fpring, as a fafe and gentle

purgative. It may alfo afford an ufeful fubftitute

for the water itfelf in inflammatory, or hettic dis-

orders, where the chalybeate principle might be

deemed improper. By adjufting the dofe, it may

be determined to operate as a brifk purgative, or

mild laxative and diuretic, and may therefore be

added occalionally to quicken the operation of the

water, when it paffes off too flowly ; or may be dif-
/

folved in a moderate quantity, where large draughts

of cold water are deemed improper, as in hydropic

and leucophlegmatic habits.

The Sea-Salt, though very minute in quantity,

may, when largely diluted, contribute its fhare to

the purgative and diuretic effects of the other faline

ingredients. And as this fait has the lingular pro-

perty of paffing, unaltered in its nature, through

the feveral llages of circulation; and after all, of

being recoverable from the blood and urine of ani-

mal bodies, its deobftruent effe&s in the remote

parts of the frame may be more considerable, than

has been generally imagined. Does not the known

efficacy of fea-water in this refped:, even when

drank in fmall quantities as an alterative, tend to

corroborate this opinion?

The
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The Iron combined with the aerial acid con-

flitutes an a&ive faline chalybeate, which contri-

butes to warm and invigorate the fyftem, to pro-

mote appetite and digeftion, and to prevent languor

during the evacuation.

The marine Magnesia, as a laxative and ab-

forbent, tends to corrcd: acidities, and vitiated bile

in the firft pafiages, and to promote their expul-

iion. It may alfo increafe the purgative and diu-

retic power of the other neutral falts.

Whether the calcarious or selenitic matter

can really impart any ufeful medicinal quality to

this, or any other water, feems very problematical.

It requires at leaft 500 times its weight of boiling

water to dilTolve it, and may therefore be con-

fidered as almofl: infoluble by the animal fluids.

Waters which abound with it are extremely hard,

and generally unfit for culinary purpofes ; and the

inhabitants who are obliged to drink them, are

often infefted with the Bronchocele,* and other

glandular tumors. The Caroline water, indeed, as

well as fome other hard waters, have been ex-

* A large tumour of the neck, to which females are peculiarly

liable where hard waters abound. At the foot of the Alps it is

faid to be endemic, alfo in the Peak of Derbyfhire; hence the

difeafe has been termed the Derby Neck.

tolled
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jlled in cafes of ftonc and gravel
; but their

irtues, which have been erroneoufly afcribed to

he earthy matter, may, I think, be more rationally

xplained from the fixed air and mineral alkali

i rhich they contain* i:
'

However improbable the theories may be which

iave been advanced concerning the nature and

operation of fuch fpri-ngs, I fhali at prefent pafs

hem over in filence. It is fufficient to obferve

hat the Cheltenham water, by its purgative and

iuretic qualities, expedites the paifage of thefe

errene matters through the fyfiem, fufficiently, at

tail, to obviate their bad effects.

Fixed Air, though an important principle in

his water, feems to have been unknown to the more

arly writers; and the moderns, among whom Dr.

-.ucas, feem to have ftrangely confounded it with

he volatile vitriolic acid, from which, however, it

s very efientially different. The volatile vitriolic

.cid is eafily diffinguifhable by its irritating cbr-

oiive quality, which deftroys the colours of orga-

nized bodies; alfo by its ftronger attractive power

o other fubfiances, and by being condenfible into

Irons of genuine vitriolic acid. Fixed air, on the

.ontrary, is a milder acid, is void of acrimony, and

-ven deftroys the caufticity of other fubfiances.

G .
In
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In its fcparate rtate, it is not condenfible into drops,

but remains a permanently elaftic fluid.

The properties offixed air, indeed, have not been

minutely examined till of late, notwithftanding it is

almoft every where prefent; infomuch, that few|

waters are wholly diverted of it, except thofe of ice
j

and fnow; which perhaps may be one reafon why
j

thefe waters prove fo unwholfome when ufed inter-

nally, unlefs, by previous expofure in open veflels,

they are iuffered to re-imbibe a proper quantity of

this enlivening fluid from the atmofphere.

Though it appears to be much lefs predominant

in the Cheltenham Spa, than in fome of the more

brilk acidulous waters, yet we find (from experi-

ment 13) that the quantity even here is by no means

inconfiderable. It is that portion alone which is

loofely attached to the water, fo as to be feparated

by the heat of boiling water, which can impart any

adive medicinal power to the water. The refi- .1

due, which adheres clofely to the earthy bafis, fo
j

as to refill this degree of heat, cannot perhaps be

I

diflodged by any other procefs, except congelation

:

or calcination: and therefore is probably too inert

to exert any medicinal virtues, or to merit any .

further confideration at prefent.

It
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It appears from obfervation, that fixed air com-

municates to fimple water, an antifeptic, diuretic,

exhilarating, and even inebriating quality. It is

evidently this aerial principle which gives the

agreeable fmartnefs and poignancy to mineral

waters, and which imparts life and energy to

'the other ingredients, by which they are enabled

to pervade the remote!!: receffes of the human

frame, and fubdue fome of the moft obftinate dif-

eafes. To what other principle in their compoli-

r don can we rationally attribute thefe furprifing

effects? Not furely to the water alone, which is

totally incapable of producing them; nay even

njurious, when diveiled of this necelfary ingre-

dient in its compofition; much lefs to the mere

olid contents, which, either jointly or feparately

tonfidered, are too inactive to exert fuch extra-

ordinary powers.

The Phlogisticated and Hepatic Air, which

ilfo appear to enter the compofition of this water,

may produce powerful effedrs proportionate to the

oeculiar nature of fuch fubtile fluids. The medi-

:inal powers of the former are as yet wholly

mknown: the latter may be expedted to impart

o the water virtues fimilar to thofe of Harrowgate,

.nd other fulphureous fprings, iri proportion to

he degree of impregnation. Hence, perhaps^

G 2 may
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may be explained why this water is more efficaci-

ous in certain cutaneous difeafes, than fome other

faline waters, which are deftitute of the fulphu-

reous gas.

The medicinal properties of both thefe elaftic

fluids are ftill too little underftood to warrant us in

drawing a priori any certain conclufions concerning

them. It may however be obferved in general,

that from experiments it appears that fixed air,

phlogiflicated air, and hepatic air, agree in their

known properties of extinguifiiing flame, and in

fuftbeating breathing animals; and yet what is

lingular, when combined with water, they not only-

are innocent, but even medicinal.

• * '
• ’*

As Cheltenham Water feems to derive its exhi-

larating quality from its aerial impregnation, curio-

fity prompted me to make the following trial ol

its effedts on vegetation.

,

Exp. 25. Two plants of fpear-mint were placed

with their roots and Hems in two feparate bottles:

one of the bottles containing Cheltenham watei

frefli drawn ; the other, common pump water. The

plant in the Cheltenham water, within two day.c

drooped and withered, while the other, in pump

water, remained in a healthy flourilhing ftate.

Hence



[ *5 ]

Hence, though this impregnation btfalutary to the

human conftitution, it appears to be very unfriendly

to the principle of vegetation.

Exp. 26. Having drank the Cheltenham water

regularly, during the fpace of three weeks, (except

1 day or two that its ufe was purpofely fufpended)

md having attentively obferved its effe&s on my-

felf, and others who drank it under my direction, it

eras generally found at the beginning to produce a

light giddinefs, attended with drowfinefs, fome-

:imes head-ach, prefently after it was taken; but

:hefe ft-mptoms foon vanifhed, efpecially after

walking a while in the open air.

As a cathartic, it operated in a very fpeedy,

gentle, and certain manner, without occafion-

gripcs
>

faintnefs, or depreffion of fpirits ;

o often complained of from the operation of

:ommon cathartics, particularly of the adtive or

:efinous kind.

It moreover promoted appetite and digeftion,

.< nd manif. flly increafed the fluid fecretions of urine

. nd perfpiration; the balance inclining fometimes

o the former, at others to the latter, according to

he date of the body, the degree of exercife, and

, Jthcr circumftanccs; when the weather was warm.

it
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it pafled off more freely by perfpiration
; when

cool, by urine.

T)ifeafesi wherein found beneficial—or apparently indi-

cated by Analogy.

From the foregoing account it appears, that this

faline chalybeate water is cathartic, diuretic, and

fometimes diaphoretic, and that it operates by a

very gentle ftimulus, without evidently accelerating

the circulation, or irritating the nervous fyftem,

like the rougher purgatives.

The operation of the water may be explained

from confidering the properties of the faline in-

gredients combined with a large portion of aqueous

menftruum, actuated by aerial fluids, and conftitu-

ting a medicated compound, mild, yet a&ive; cal-

culated at once, to clear the firft paffages, to purify

the chyle and lymph, and finally to cleanfe the

whole glandular fyftem.

Though rather unpleafant to the palate, yet it is

friendly to the ftomach, and congenial to the con-

ftitution. Uniting with the bile, and alimentary

fluids, in its paflage through the inteftines, it pow-

erfully excites the innumerable glands, difperfed

pver their whole internal furface, to a copious dis-

charge of their contents. By which it not only

deterges

|
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deterges the canals, through which it immedi-

ately paffes, but alfo thofe of the liver, fpleen,

pancreas, and other neighbouring vifcera, and

thence is enabled to remove obftructions, and dif-

burthen the glands in more remote parts. For

whenever any particular gland is obftruCted, or its

functions impaired by a morbid determination of

impure lymph, the only rational method of re-

lieving fuch gland, is to produce an increafed dis-

charge, either from fome other gland of the fame

clafs, or from thofe of the inteftinal tube, the grand

emunctory from which, as from a common fhore,the

recrements of the food, and fundry other impuri-

ties are happily evacuated: by which means the

obftrudted gland is gradually cleared, and rendered

.permeable; and the morbid determination being

altered, the weakened veflels gain time to recover

their wonted tone, and elafticity.

Hence this wrater may be ufed as a powerful

evacuant, or a gentle alterative,
according to the ftate

of the conftitution, and the intention of the phy-

fician. If the intention be to produce a copious

•evacuation, it is to be adminiftered in large quan-

tities, and at fhort intervals. If the conftitution

will not admit of its ufe as a brifk evacuant, the

intention is to be anfwered by a flower method,

viz. that of an alterative; in order to determine it in

fmall
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fi

fmall quantities, and at longer intervals, to pafs into

the blood, and to accompany all the fluid fecrctions,

without fenfibly increafing any of them. The

purgative plan is beft adapted to firm athletic oon-

ftitutions; the alterative,
to the delicate and re-

laxed. Jn both thefe ways, have waters of this

clafs been found beneficial j and in the latter, not

lefs perhaps than in the former, as appears from

the obfervations of our beft writers.

ho u:
’

•; life ,r:y.

<c
It is obvious (fays the learned Dr. Johnstont.)

this water contains faline ingredients poflefling

<c different attractive powers, which though ba-

“ lanced in the water, yet when mixed with animal

“ fluids and felts, in the courfe of digeftion, and

[fi

Iff

l>

i*

d

fi

•x

a

f

c:

ai

r

l

:«

i

“ circulation with the blood, muff be fo changed

as to form new combinations, whence compounds

“ poflefling properties different from what exiffed

“ before will be produced, and the fyftem itfelf

“ is changed.

" By the folution of falts, cold is generated ; by

“ their uniting into new compounds, heat is pro-

“ duced. Hence new ftimuli, with other altera-

“ tions, take place in the glands and remoter

u veffels of our fyffem; and it is by thefe means,

" as well as evacuation, that thefe waters become
“ beneficial.
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« beneficial, and are really valuable alterative

medicines.”*
> •% •

* See Dr. Johnstone’s ingenious Tradl on the Walton Water

(near Tewkefoory) lately difcovered—and which, ny aualyfis, he

jinds extremely fimilar to Cheltenham water.

Certain writers feverely reprobate the term alterative as vague

and indeterminate, and therefore wilh to banifh it from medical

language ; to which I fee no mighty objedtion, provided a more fit

term can be found, and at the fame time more expreflive of the

. effecls of that clafs of medicines, which are acknowledged to

:produce remarkable elfedls, without occafioningany fenfible eva-

cuation. Such are not only minute dofes of mercurials, and

antimonials, but of other faline fubflances, to .which I have ven-

tured to add faline mineral waters, all-which evidently conflitute

chemicalfiimuli, whofe modus operandi (whatever fome may affert)

remains altogether unknown. 1

Vain, therefore, has been found every attempt hitherto made,

either to explain the action of chemical itimuli, on mechanical

principles, or to deduce the fpecific effedts of faline medicines

from the figure or fpiculated form of their cryftals.

Of thofe falts which exhibit lharp-pointed fpiculce, how ex-

tremely different their operation, and effedts! Compare but

Epfom fait with corrofive fublimate; fal ammoniac, or nitre,

with fugar of lead, or alum ; all which prefent fharp points, or

fpiculee, yet what limilitude can be found in their operation ?

—

what analogy in their effgdts r—Though convinced of the im-

•pofiibiiity of explaining their action mechanically, I fufpedt this

might neverthelefs be accompffhed on the known principles of

chemijlry. Tfiat this is not entirely impradticable, appears from

the paiTage already cited from the ingenious Dr. Johnstone.

—Without however attempting any conjedlure about the

caufe of their my flerious operation, I fhall concent mvfelf with

obferving their effedls. And till their modus operandi is better

|

underflood, fhall Hill take the liberty to call them alteratives.

For 1 cannot help retaining, with Dr. Johnstone and other rc-

fpedtable writers, a fecret partiality for that good old term.

The
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The difeafes in which this water has been found

beneficial, or wherein it feems evidently indicated,

are chiefly, if not entirely of the chronic kind,
! ,

and may be confidered under the three following

heads: viz.

1 . Thofe which principally affedl the organs of

digeflion.

2. Thofe of the inteftines, and other abdominal

vifeera,

3. Thofe of the lymphatic fyftem, particularly

the glands.

L Of the Stomach, whe-rSiCKNESs

ther arifing from indigeJ-jVomiting

/ion—repletion—or JpaJm,
^Acidity

as -r - (.Pain, &c.

II. Of the Bowels, and Colic, or

other abdominal vifeera, Spasmodic Pains

whether from redundancy
, Jaundice

Diseases.

Hypochondriac
Affection

acrimony of their con- Gall-Stones

tents, JpaJm—or objlruc- Gravel

tion, as Tympany
Costiveness

Piles, &c.

III. Of
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r'RlCKETS

ft SCHIRRUS

1 SCROPHULA

III. Of the Lymphatic 1 Tubercles of the

Glands

—

or Cutaneous I Lungs ?*

Dufts, arifing from ^-/Ophthalmia
gravity of the Lymph—

j

Scald Head

infefticn—or inactivity, as I Leprosy

I Lues Venerea?*

I Ulcers
^Eruptions, See.

The above claffes comprehend a great variety of

chronic difeafes, in which reafon, experience, and

analogy, feem to unite in bearing teftimony to the

propriety, and utility of this water. But its fuccefs

will, I conceive, greatly depend on its being taken

at an early period, and duly managed, particularly

in cafes of the more flubborn kind.

Cafes wherein fuppofed doubtful—or even improper—
Confequences of its abufe.

It is proper to obferve, that many of the above-

mentioned difeafes are often complicated with

others that require different treatment, and which

confequently muft render the ufe of this water

fometimes doubtful, at others totally repugnant to

the principal intention of cure. Such in general

are all nervous difeafes, which rarely bear the re-

petition of cold purging falts with impunity.

* Her? the Notes of Interrogation imply further Inquiry.
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Dr. Smith indeed mentions one inftance of a

fpecies of palfy, wherein the Cheltenham water

proved fuccefsful; but this affords but one excep-

tion to the general rule.* If through peculiar cir-

cumftanccs other inilances fhould occur, it will be

neceffary to difcriminateyke^ circumftances accu-

rately, before any inference can be drawn, either as

to the general,
or partial ufe of thefe waters in ner-

vous difeafes.

.a, -- .ih;

Another very important queftion arifes—How
thefe waters be ufed with fafety, and a

of fuccefs, in incipient tubercles of the

lungs, which if negledcd at the beginning, too

often* terminate in confumption ? This may de-

ferve the attentive obfervation of the difeernino:

part of the- faculty, who alone are competent to the
.

talk of diftinguifhing tubercles in their nafeent Hate,

or of obviating the progrefs of that infidious ma-

lady, fo often fatal to the youthful inhabitants of

this ifland. The ill fuccefs that has hitherto at-

tended the feveral remedies extolled under the

pompous terms of vulncraries
,
pectorals, and balfa-

micSy tacitly admonifhes us to adopt other methods

of treatment, and to form our indications of cure

on more rational principles.
\ ' : \

A mineral water which poffeflcs the power of

pervading the lymphatic lyflem, and ofdifburthen-

* Obfervation? on the Ufe and Abufe of Cheltenham Water. ^2

far may

profped'
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jng obftrucfced glands in remote parts of the ma-

chine, by promoting an increafed fecretion from

the inteftinal glands, and that without heating, or

weakening the frame, feems, of all others, the moft

likely to anfwer the intention. Now the Chelten-

ham water not only pofTefTes thefe properties in an

.eminent degree, but has aflually been found fuc-

cefsful in difcufling glandular tumours in other

iparts of the fvftem, and therefore has every argu-

ment in its favour that analogy can fuggeft.

The fmall portion of iron contained in the water

need not be dreaded on account of its fuppofed

dealing quality, which is effectually obviated by a

large proportion of cooling frits fufficiently diluted

;

rnd be it remembered, that the objection lies much

ftronger againft the refinous gums, balfams,
Peruvian

bark
,
/quills, and other Jlimulants,

which often ferve

but to exafperate the fymptoms, and yet continue

to be daily exhibited in this difeafe, without fear

or apprehenfion.

Where confirmed tubercles of the lungs have al-

ready advanced tofuppuration, the cafe is become

coo defperate to admit of any permanent relief,

from this, or perhaps any other remedy hitherto

difcovcred. This water therefore is propofcd not

to cure ulcerated lungs, but to -prevent the lungs frotn

ulcerating;

*
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ulcerating

;

not to difperfe inveterate tubercles, but

to crop them in the early bud.

To particularize the various circumftances,

wherein the ufe of this water may be doubtful or

improper ; or to enumerate the fymptoms which

might feem to contra-indicate its operation, com-

pared with that of other faline purgatives, would

far exceed my prefent bounds.

It may be fufficient to obferve in general, that

wherever the nervous fyftem has been much weak-

ened, the vital powers greatly diminifhed, or the

ftrength impaired by natural, or artificial dif.

charges, or other debilitating caufes? or finally,

where evacuants deprefs the fpirits, or irritate the

nerves ; it ought by no means to be adminiftered

as a dire£t purgative, nor even as an alterative,

without the utmoft circumfpedtion. Neither

ought the purgative courfe, in any cafe, to be con-

tinued for feveral weeks fuccefiively without fome

intermiflion. Much lefs fhould this water be ever

wantonly drank, or unneceffarily, efpecially by

healthy perfons, (as certain ignorant ruftics are

wont to do without meafure, or bounds) as if pro-

fufe purgation was a matter of indifference, or

rather neceffary to improve good health—a dange-

rous delufion!—The habitual ufe of purgatives,

• even

«

i

j

;

:

!

c

F

1

.

%



even of the milder fort, not only impoverifhes the

habit, but undermines all the powers of life; and

finally, too often ufhers in a long and difmal train

of hvpochondriacal or nervous fymptoms l

Nor are inftanccs wanting, as I have been in-

formed, where impaired vifion, or even a Gutta

Serena
,
with other nervous fymptoms of an alarm-

ing nature, have been certainly produced by fuch

.an improper ufe, or rather prepofterous abufe of

thefe waters l

Direftionsfor drinking it with fuccefs.

The mod: fuitable feafon for a courfe of the

Cheltenham water, is undoubtedly during the fum-

i mer months, namely, from the middle of May, till

j :the latter end of September. In cafes of exigency,

it may be ufed at other times> though feldom per-

‘haps with equal advantage.

With regard to preparatory means, internal me-

dicines are feldom necelfary; the water itfelf fup-

plies its own proper preparative
,
and, if difcreetly

managed, fuperfedes the ufe of other evacuants.

IVarm bathing, indeed is often requifite previous to

its ufe, in certain ftubborn difeafes of the glands,

and particularly where they are attended with

obfl'rudlcd
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obftruded perforation, rigidity of the fibres, fpaf-
I

modic ftridures, cutaneous affedions, &c.

In thefe, and various other infiances of this kind,
j

the celebrated Warm Springs at Bath very jujlly

bear the pre-eminence, and ought therefore to pre-

cede that of Cheltenham, or ratherfupply its place.

The Bath waters are, moreover, much better pro-

vided with every neceflary convenience for general f

or partial application. The Cheltenham water, in

„ its turn, prefents us with a very ufeful preparative
f

for a courfe of the Bath waters, particularly in cafes!

where faline purgatives only are required.

Early rifing being conducive to health in ge-j

neral, and to the fuccefsful ufe of this water in

particular, the invalids ought to repair to the

fpring at an early hour, and drink the water frefii

at the fountain head, the inftant it is poured into

the glafs, left the aerial principles fliould exhale.

Admitting the importance of thefe fubtile fluids,

we may account for the material difference expe-

rienced between drinking the water frefii at the

pump, and after it has ftood expofed to the air,

or been conveyed to a diftance. For though it

retains its purgative ingredients after the volatile

parts have efcaped, yet the exhilarating quality is

loft;
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loft; an entire decompofition takes place, and it

no longer produces the fame effedts as when it is

drank freffi, and replete with thofe adtive princi-

ples. Hence, we perceive the error of thofe pa-

tients, who, through indolence or inattention,

content themfelves with having the water brought

to their lodgings in bottles, often very imperfedtly

corked:—A cuftom too prevalent, efpecially among

people of fafhion, who thus lofe the main effi-

cacy of the water, together wuth that exercife in

the open air which is fo highly conducive to its

fuccefs

!

When patients are accidentally detained at their

lodgings through the inclemency of the weather,

the water (hould be brought in a bottle with the

cork downwards, and remain in that pofition till

the moment it is ufed.

At the beginning of the courfe, it may be pru-

dent, at lead the two firft days, to commence with

the fmalleft fized glafs, viz. a quarter of a pint at

firft: rifing in the morning, as a gentle laxative. If

it produces no fenlible effedt within three hours, it

then may be repeated. If this quantity fails of

producing two eafy motions, it may be increafed

the next day to half a pint.

H Some
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Some drink with cafe two or three glalfes before i

breakfafl; others cannot bear half this quantity

without fuffering great inconvenience from the :

coldnefs, and prefillre of the water. In fuch cafes,

it will be much better to take fmall dofes, at longer J

intervals : For inftance, the firft glafs before break- 1

faft ;
the fecond an hour after break-fall; and the!

third about eleven o’clock, walking or riding be- 1

tween each glafs. Thus the whole may be conve-f

veniently over before noon, and yet admit of a|

pleafant airing in the country before dinner.

After the firft week, the quantity may be in-I

created to half a pint or upwards, three or four
j

times a day, according to its operation and the'

intention of the preferiber. When it pafles off too#

flowly, a glafs may be taken in the evening, or at,

quarter ofan ounce of the neutral fait may be dif-I ;

folved in a half pint glafs of the water for the

morning dofe; drinking immediately after it a

bafon of warm tea or gruel, efpecially if the water *

occafion a fenfe of chillnefs, or flatulency in the
;e

llomach or bowels.

Some, with a view to obviate thefe inconve

niences, heat the water over the lire, which, b)

diflipating its volatile parts, greatly diminifhe:

its virtues, and inllead of making it more pala-

table!
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:able, as Dr. Rutty afferts, renders it abundantly

nore naufeous.
f

Others, with a fimilar intention, have recourfc

o tinctures, eirences, or fundry aromatic feeds in

orm of comfits, or fugar-plumbs ; when a glafs of

imple pepper-mint water, or even brifk exercife

lone, would anfwer the intention much better, and

hat without perverting the operation of the water,

falling the appetite, or injuring the digeftive

>owers, which an habitual ufe of fuch remedies is

xtremely apt to do.

A courfe of this water may require from three

) five weeks, or upwards, but not without fuf-

ending its ufe one day in each week, in order to

ive the fyftem proper refpite, and to prevent the

• :ater lofing part of its efficacy through habit;*

: nally, it ought to be left off in the fame gradual

: tanner in which it was begun, ufing, for the fpace
r two or three w’eeks after it, a more abftemious

. :et, and guarding againft coftivenefs.

• .* • y

* Therefore His Majesty’s Royal Command for Ihutting up

,

e fountain on Sundays, whether confidered in a religious or

'dical point of view, appears to be ftridlly proper ; it is more-

. er founded on found policy, being well calculated to accom-

;; tdate the company with a plentiful fupply of the water the

fuing week.

e, H 2 The
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The propriety of the above caution will appeal!

obvious, when it is confidered, that large evacua-

tions long purfued, and then fuddenly difcontinued

>

difpofe the fyftem to plethora and all its confe

!

quences, efpecially if a free courfe of living br

imprudently indulged.

Hence perhaps may be explained the vertigq

head-ache, drowfinefs, and other manifeft fympi

toms of plenitude, which often fucceed fuch im

proper cOndud, and which have a manifeft ten)

dency to defeat the main intention of the wholi

preceding courfe.

7 -
' ‘ *

Diet and Regimen.
i

Intemperance, or inattention to diet or regimei

may entirely fruftrate the hopes of the patient an

of the praditioner, in regard to the utility of th

as well as other waters. Such are the immoderai

ufe of grofs animal food, the abufe of ftrong liquor

indolence, late hours, hot rooms, and fudden expc

fure to cold, particularly in the night feafon, <

the drinking cold liquors after the body is heate

by dancing, or other violent exercife.

• ‘

The food. On the contrary, ought to be modera:

in quantity, fimpie, eafy of digeftion, and nutrl

, . tiou
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. tious. It fhould alfo be accompanied with a due

proportion of farinaceous aliment, and efculent

vegetables, many of which the foil of this country

produces in great abundance, and in very high

.perfection.

For breakfaft, cocoa or chocolate, with milk, and

other light fpoon-meats, are in general preferable

. to either tea or coffee.

At dinner, broths or foups, together with any fort

ofanimal food or frefh fifh that beft agrees, may be

eaten with moderation.—The drink may confift of

good table beer, followed by a few glaffes of gene-

rous wine.

. * •

Summer fruits, either before or after meals, are

by no means objectionable, provided they are per-

fectly ripe, and eaten fparingly.

The exercife fhould confift chiefly of riding or

-walking, and fhould be ufed before meals, and re-

gularly purfued during the whole courfe.

It is almoft fuperfluous to add, that not only

every kind of excefs ought to be carefully avoided,

but alfo intenfe ftudy and application ; for above

all things, the mind ought to be kept tranquil, or

H 3 Agreeably
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agreeably amufed.* All unneceflary concern about j

bufinefs, or domeftic affairs, mull for a while bcl

difmiffed, and every caufe of grief, . anxiety, or]

inquietude, if poffible, prevented:—A circum-jl-

fiance of the utmoft importance to all perfons

labouring under inveterate difeafes, who wifh to

reap real benefit from this, or indeed any other

courfe of medicine.

r

Having thus attempted briefly to point out the

general principles of the Cheltenham water, the

difeafes in which it is indicated, and the directions
{

lieceffary to its ufe, I forbear defeending to other I

particulars. The nature of the water being oncer

underftood, thefe will readily fuggeft themfelves to |c

the intelligent reader.

As no invariable rule in matters of this fort can

be laid down, the difereet practitioner will vary the

plan according to the operation of the water, the >

Itate of the difeafe, the conftitution of the patient,

and other circumftances.
!

i

* Refpe&ing the Public Amufetnents, New Improvements,

Natural Curiofities, Agreeable Rides, Extenfive Profpefts, apper-
|

taining to the place ; fee the new edition of A Tour to Chel- e

tenham Spa, by Simeon Moreau, Efq; M. C. where the (I

reader’s curiofity will be abundantly gratified concerning all
|j ,

thefe particulars.

From
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From due attention to the above cautions, he will

alfo be enabled to determine whether the water

ought to be ufed as a direA purgative, or only

as an 'alterative ; and finally, to provide for unfeen

accidents that may happen during the whole

courfe.

To conclude:—Since the nature and qualities

of mineral waters can only be afcertained by a fe-

rries of experiments and obfervations, inftituted on

the fpot, it were earneftly to be wilhed, that a new

•and accurate Analysis of Sea-Water, and alfo

of our principal Mineral Springs, were under-

taken BY AUTHORITY, as a matter of public

concern; and that the Royal College of Phyficians

would adopt fuch meafures, as to them might feem

neceffary, for carrying it into execution.
- .. .. • % ,

That, in the interim, the refident practitioners

were requefted to expedite the work, by preferving

accurate journals of the principal cafes committed

to their care, candidly noting down the unsuccess-

ful, as well as the fuccefsful events. The refult

of fuch an inquiry, impartially conducted, would

redound much to their honour, and afford the

public more fatisfaCtory information concerning

mineral waters, than they have ever yet been fa-

voured with.

Ir
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It would alfo refcue our medicinal fprings from

the opprobrium of being frequented, as they now \

commonly are—on no better foundation, than that
j

of fafhion or caprice.

Some it would bring into notice, that are now
\

but obfcureiy known; others it would ftrip of !

their borrowed plumes, by proving their ineffi-

cacy, and by expofing the fabulous cures attributed I

to them by ignorance, felf-intereft, or fuperftition.

Each would thus, in time, find its own proper level

in the fcale of merit. Their natural and chemical

hiftory would be completed ;—their comparative
j

virtues afcertained;—fcience enlightened;—and the

praftice of medicine improved.

. s

. V i

Our medical practitioners would then no longer

be at a lofs concerning the nature and proper-

ties of the different mineral waters. Inftead of

placing, as heretofore, implicit confidence in the

peremptory affertions of preceding writers, they

would then be qualified to deteCt their errors—In-

ftead of yielding, as at prefent, to the overwhelm-

ing influence of popular prejudice, they would
j

then be enabled to affert their own judgment

—

Inftead of hefitating in their choice concerning this

or that fpring, or recommending waters of oppo-
j

fite qualities mdifcriminately, they would then,

in
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b the firft inftance, be competent to decide with

propriety.

In a word—inftead of difpatching their patients,

ias at prefent, in the random purfuit of imaginary

•virtues, they would then be enabled, at once, to

direcl them with precifion to fuch a3 were real.

APPENDIX.
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A P P E N D I X.

Water—Whether it be not ejfential to Air—and zvhe-

ther its component Parts be yet difcovered.

S
INCE the preceding fheets were fent to the

prefs, I find that, in confequence of fome re-

cent experiments, the ingenious Dr. Priestley is

wjo convinced that water not only enters into the

compofition of inflammable air, but alfo into that of

vital and fixed air, and is therefore probably the

bafts of every fpecies of air.

He moreover delivers it as his opinion, that the

exiftence of phlogifton, though doubted by fome,

yet remains firm and unfhaken.—That this prin-

ciple with water conftitutes inflammable air, while

a peculiar acid with water forms vital air.—That

ibis acid of vital air (whatever it may be) is the

balls of all other acids, and may be confidercd as

the principle of acidity
, while the pblogiflon confti-

• tutes
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lutes the alkaline quality of bodies.—But that no

aeriform fluid can exift without water, which he i

finds eflential to their compofition.

If air then cannot be wholly diverted of water,
if

nor water of air,
does it not follow, that water

cannot be completely decompofed? and confe-

quently that the late brilliant discovery of i

water being compofed of equal parts of inflam-

mable and vital air (received with fuch univerfal

avidity) mu ft at laft, though not without regret,
j

be given up I

Cheltenham Water—How far it may be imitated
j

by Art—Attempt towards an Artificial Cheltenham-
||

Water.

At a diftance from the Spa, and where the na-
if

tural water cannot be procured in its frefh and ge- ji

nuine ftate, the following humble imitation may
Ji

probably prove not wholly unacceptable. It is not
fi

pretended exactly to refemble the former in tafte i!

and appearance, much Iefs to fuperfede the necef- |:

lity of drinking the genuine water at thefountain- 11

head, whenever that can be complied with. Should I

it only be found, in fome meafure, to approach the i

real Cheltenham water, in its general operation and
|

effedts, it may be perhaps deemed no contemptible

fubftitute in cafes of emergency ; which is all that

is
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is propofed, or indeed can be reafonably expected.

Asfuch then, where a faline chalybeate water is im-

mediately wanted for extemporaneous ufe, I fhould

incline to recommend the following form, which

is ealily prepared by any apothecary pofleffed ot

the glafs apparatus ior impregnating water with

fixedair.**

Grains.

Take pure Glauber and Epfom falts, of each 1 20

of common fait — — 6

magnefia-alba — 3

flowers of fulphur — — 8

clean iron filings — 5

— Spring water previoufly boiled, or

rather diftilled 2 quarts.

Having put thefe feveral ingredients into the

middle veflel of the above-mentioned apparatus,

let the whole be impregnated with fixed air dis-

charged from an effervefeent mixture, compofcd of

vitriolic acid with powdered chalk, or rather

marble, according to the printed directions for

preparing Pyrmont water.

* This elegant apparatus, invented by Dr. Nooth, has been

confiderably improved by Mr. Parker, in Fleet-llreet, London ;

and may be had at all the principal glafs-warehoufes, with printed

dire&ions.

The
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The procefs may be expedited by agitating the

veflfel occafionally, and may be eafily completed in

two hours ; when the water may be drawn off and

pafied through flannel, or a common drainer, into

clean pint bottles ; it will then be fit for ufe, and

may be drank according to the dire&ions already

.given concerning the real Cheltenham water.

The fulphur, if previoufly ground with calcined

magnefla, will more readily yield the fulphureous

impregnation; but if this quality fhould be re-

quired in a ftronger degree, or equal to that of

Harrowgate water, it may be readily accomplilhed,

by only putting about a dram of hepar fulphuns

(prepared from fulphur and quick lime in equal

proportion) into the bottom veflel, along with the

eftervefeing ingredients.

The phlogifticated air will be alfo thus in fome

meafure fupplied, and, if thought neceflary, may be

increafed to any pitch, by agitating the water with

common air in which a lighted match or candle

has burnt out.

The felenite, being confidered as wholly im-

material, is purpofely omitted for reafons already

afligned.*

* Exp. Inq. p. 8c.

The
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The Mephitic Alkaline Water.

This remedy was firfi: introduced to our notice

by that expert chemift the late Mr. Bewley, under

the term Mephitic Julep. Having difcovered

fixed air to be an acid capable of neutralizing alka-

line falts, he juftly concluded that, by this union,

water might be more ftrongly impregnated with this

Tubtile acid than by any other means, and there-

fore propofed it to the faculty, as a compendious

method of adminiftring fixed air very copioufiy as

an antifeptic remedy:—An objedt highly worthy

our confideration in all putrid difeafes ; and yet, by

Tome firange fatality, it has been almoft wholly

rnegledted !

To Mr. Benjamin Colborne it is owing, that

our attention has lately been recalled to this elegant

form of medicine, though with a very different

intention. To him we are indebted for the im-

portant difcovery of its efficacy in thofe excrucia-

ting difeafes—the ffone and gravel. After long

undergoing himfelf the fevered: tortures, without

any profpecl of relief from other remedies, he firfi:

experienced its happy effedts in his own perfon, and

afterwards recommended it to many of his fellow-

fufferers, and with the like fuccefs. Since which,

its reputation has very rapidly advanced, and it

now
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now may perhaps be confidered as one of the :

fafeft and moft efficacious medicines hitherto dif- |

covered.

'

'i

It comes, moreover, with this peculiar recom- i

mendation in its favour, that it is not, through t

motives of intereft or pecuniary advantage, brought

forward under the myfterious guife of a fecret nof- a

trum

;

but the remedy is at once candidly divulged, 1

and every circumftance laid open, together with t.

the names and places of abode of many refped-

able charaders, who have tried it with the happieft t

effed. , it

>

Method of preparing it.

As it is a matter fo extremely interejiing to the

caufe of humanity, it cannot be made too public; I

fhall therefore here fubjoin the rules neceffary to

be obferved in preparing it. As this, however, has

been already done with great accuracy by the
,

learned Dr. Falconer, I fhall adopt his words, as
t

they ftand in the printed narrative.*

Mi
<c The moft convenient method (fays he) of pre- t

<c paring the alkaline folution, is as follows. Put

*.

• £
* See his Appendix to Dr, Dobson’s Commentary on Fixed

Air, new edition, p. 8.

«* two
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two ounces and a half troy weight, or, if troy

weights are not at hand, two ounces and three

quarters avoirdupois,t of dry fait of tartar into an

open earthen veflel, and pour thereon five full

quarts, wine meafure, of the fofteft water, that is

clean and limpid, that can be procured, and ftir

them well together with a clean piece of wood.

After Handing 24 hours, carefully decant, from

any indilToluble refiduum that may remain, as

much as will fill the middle part of one of the

glafs machines for impregnating water with

fixible air.^: The alkaline liquor is then to be

expofed to a ftream of air, according to the direc-

tions commonly given for impregnating water§

with that fluid. When the alkaline folution has

remained in this fituation till the fixible air ceafes

“
f Two ounces and a half troy weight contain 1200 grains;

two ounces and three quarters avoirdupois contain izoi grains

and a quarter of a grain.

“ % If the fait of tartar be good, and perfectly foluble in the

water, ever/ ounce meafure of the alkaline folution lhould con-

tain feven grains and a half of alkaline fait.

“ $ Thofe machines that have a contrivance for drawing off

the water without feparating the parts of the veflel are moll

convenient. The directions given with the machines fold by

Mr. Parker in Fleet-ftreet, will ferve this purpofe very well,

fave that the alkaline folution requires more of the effervefeing

materials, and a longer time to faturate it, than Ample water.

I “ to
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“ to rife, a frefh quantity of the fermenting matc-i

rials fhould be put into the lower part of the

“ machine, and the folution expofed to a feconc
<c ftream ofair, and this procefs repeated four times

,

<f When the alkaline liquor fhall have continuec 1

tc about 48 hours in this fituation, it will be fit fo
'

C{ ufe, and fhould then be carefully drawn off int<
j,

“ perfedly clean bottles (pints are, I think, prefer
,

<c able) and clofely corked up. The bottles fhoulc „

“ then be placed with their bottoms upwards* in
;

<c cool place ; and with thefe precautions it wil

,

" keep feveral wreeks, and perhaps much longei

:

“ very good.

. s i . i 1 J * >. 1

“ The quantity of alkaline folution above di

,

<( reeled to be mixed at the beginning of the fore
,

<f going directions, is judged to be fufficient to fii

<f the glafs machines of the common fize twic
,

“ over, without pouring off the liquor fo deep a

" to hazard making the folution turbid, by flirrin;
(

<c up the indilfoluble refiduum which is precipitate!

** at the bottom of the veffel.f

*
I

.

“ * A Ihelf with holes in it to put the necks of the bottk

" into, fuch as are commonly ufed for wine decanters, is cenve

“ nient for this purpofe. «

“
f If the alkaline folution, as above dire&ed, ftiould be foun

“ too irritating, it may be made with 3 fmaller proportion of th «

,

ts fait.
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« The water in which the alkali is diffolved,

‘ Ihould be as free of foreign impregnations as pof-

‘ fible, as the alkali, by decompoling them, will

‘ not only cloud the water, but form other combi-

* nations, inconfiftent, perhaps, with the effects to

* be wilhed for from the remedy. The intention

' therefore of mixing the fait of tartar with the

c water the day before, and of the caution recom-

* mended in pouring it off, is to allow time for any

‘ precipitation occalioned by the mixture to fettle,

* as well as to feparate the indiffoluble parts of the

f
fait of tartar itfelf.

>

“ Nor is lefs attention neceffary in procuring the

1
fait of tartar pure and in perfection; and on that

‘ account it fliould be got from fuch places only as

‘ can be depended upon. When properly pre-

:c pared, the alkaline mephitic water fhould be

‘ perfectly clear and rather fparkling, of an acidu-

“ lous tafte, and totally free of that difagreeable

“ impreffion which alkaline falts make on the

u tongue and throat. N

“ About eight ounces by meafure appear, from
“ fome of the cafes, to have been taken thrice in

“ twenty-four hours, for a confiderable time toge-
c<

ther, and to have agreed well with the ftomach,

“appetite, and general health; but I apprehend

I 2 “ moft

9
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“ moil people will think this too large a quantity -

<c and I believe, that for moll cafes, two-thirds*
“ of a pint of the alkaline liquor in 24 hours may
“ Suffice. Should the bulk of the feparate dofes*
“ be thought too large, the alkaline folution may
“ be made of double the ftrength; in which cafe, '

“ half the quantity will be enough.

“ The times of taking three dofes in the day
“ have been, I believe, pretty early in the morning,
" about noon, and about fix in the evening. If »

“ twice a day, about noon and in the evening * and ».

“ once
> which in many cafes feems fufficient for '1

“ a preventative, about an hour and a half before 1

“ dinner. Common prudence didates, that fuch 'j

“ a remedy Ihould be taken at fuch times as the 1

41 ftomach is leaft likely to be loaded with victuals.

u
I do not find, from obfervation or inquiry, that

“ a adherence to any particular regimen of
“ diet is neceflary, farther than the ufual pruden-

tial cautions ofmoderation and temperance.

Tbe Reverend Dr. Cooper has made ufe of
“ fruit, wine, and other things fubjed to acefcency,
“ during the time of his taking the folution; yet
“ no perfon, as will appear by his very judicious

“ * See Dr. Cooper’s Cafe.

" account.
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‘ account, has received greater benefit. I however
‘think it would be advifeable to abftain from
‘ acids, and from fuch things as are fubjcdl to

,f become acefcent, for fome time before, and alfo
l£ after the time of taking the dofes of the alka-
‘ line folution.

I do not find either from my own oblervation,
or from the accounts of others, that any very
perceivable effects, fave that molt to be wilhed,
the abatement of the troublefome fymptoms!
followed the taking this remedy. I have in-
quired of a very fenfible perfon of this city, who
ha* taken the folution in the largelt quantity of
any that I have known,- and he allures me, that
he found no effecl: from it, fave that of gently
opening the body.

“ Mr
;
BewIX ipeaks of a dofe of it that he took

affecting the head (with vertigo I fuppofe) and
proving a pretty ftrong diuretic. But no fuch
confequences have been generally obferved by
thole perfons of whom I have had an opportu-
nity of inquiring. The perfon before referred
to, informed me, that though it kept the body
gently open, it had no effect in increafing the
quantity of urine. Mr. Bewly’s dofe was indeed
large, he having taken, at one dofe, fuch a quan-

^ 3 “ tity
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tity of the alkaline folution as contained 24

ounces by meafure of fixible air; whereas the

quantity of air taken at a time, in a dofe of the

folution above directed, is not calculated to

exceed 1 5
ounces ; but this was repeated three

times a day, and no fuch effect obferved. With

refpedt to the diuretic quality, it is well known

that the expectation of fuch an effedt from any

thing we take, will often prove a very powerful

means of producing it.
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Should it prove cold or flatulent to the fto-

mach, as I have myfelf known it to do, though

I believe that rarely happens, a fmall portion of

fpirits, as rum or brandy,* or any of the fpiri-

tuous waters or tindtures, may be ufed without

any diminution of its good effedts. A tea fpoon-

ful of rum is mentioned to be taken with each

dofe of the folution, in one of the cafes fubjoined,

and I have myfelf diredled a fmall quantity of

tindlure of cardamoms and of compound fpirit

of lavender, with evident advantage. Mr. Col-

borne has found hot milk, in the proportion of

about one-fourth to that of the alkaline folution

to be a very grateful addition, efpecially in cold

weather, and what tended much to reconcile it

to the ftomach, and this without impairing in

the lealt its good qualities.”

* See Dr. Cooper’s Cafe. The

t
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The alkaline folution might be yet more rtrongly

impregnated with fixed air, and its virtues perhaps

proportionably increafed, were the water made ufc

of previoufly diverted of its atmofpheric air, either

by boiling or diftillation. Might not this there-

fore be fuggefted as a material improvement in the

.procefs ?

As to its general operation, it is faid to acrt as a

:mild laxative, without exerting any evident diuretic

power. Here, however, I muft obferve, that in

.every cafe, in which I have yet tried it, it conjiantly

-and uniformly difcovered diuretic effects; and water

impregnated with fixed air alone
,
is known to a6t as

a diuretic, and remarkably fo when combined with

.fait of tartar even in its fimple ftate.

i
* »

*

The mephitic water is not only found more effi-
*

cacious than fixed air alone, but alfo poffeffes the

fingular property of preventing the urine of gra-

vellifh fubjerts from depofiting any fand or earthy

fediment, and at the fame time corrects the acri-

mony of .he urine, and thereby artuages pain, and

obviates the return of paroxyfm.

The alkali in this preparation being neutralized

by the aerial acid, and therefore rendered perfcdtly

mild and innocent, is doubtlcfs, in point of fafety,

infinitely
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infinitely fuperior to the Cauftic alkaline ley, and

perhaps not inferior as a folvent. The copious

earthy fediment which the urine depofits during a

Courfe of the foap ley, and which is triumphantly

held forth by its advocates as an indubitable proof

of itsfolvent power, is, I conceive, a mere deception.

For this fediment, inftead of demonftrating its ac-

tion on the ftone itfelf, only proves that, as a cauftic,
'

it abrades the veflels through which it paftes, and

as an alkali, naturally precipitates from the urine

the terrene particles.

•V:' 1 3 i '!
. .

1

The tranfient relief from pain occafioned by it -

may perhaps be explained from its overpowering,

for a while, the morbid ftimulus produced by the

ftone, and rendering the body lefs fenfible of the ,

irritation. Befides, the mephitic alkaline water

yields fuperior relief, without producing the fmall-

eft appearance of earthy fediment in the urine; but

how far it may at length be foiind a realfolvent of

the ftoi e in the kidnies or bladder, time only can

determine.

d

The human calculus, acccording to the analyfis

of the accurate Bergman, confifts of calcarious
‘

earth, intimately united with the faccharine acid,

and a portion of fixed air, which union, agreeably
t
j.

to the laws of chemical attraction, cannot be dif-

folved
.

t. # x V



[ 121 ]

folved by an alkali, either mild, or cauftic, becaufc

the faccharine acid unfortunately prefers a calca-

rious earth to either of them.
/

How far the united force of an alkali, fuperfa-

turated with fixed air, may be able to accomplifh

this great dejideratumy by means of double elective

attraction, I will not venture to decide. Thus

much however is known by experiment, that tho’

calcarious earth, with its ordinary proportion of

fixed air, is infoluble in water, yet when an extra-

ordinary quantity is added, it is rendered eafy of

folution in an aqueous menftruum.

Hence perhaps it is, that the prefent remedy, by

fuperadding this neceffary proportion of fixed air,

increafes the power of the menftruum, and thereby

prevents the depofition of earthy fediment in the

urine. But be this as it may, human calculi have

been found not only eroded, but confiderably dimi-

nifhed in their weight, by being immerfed feveral

hours in the mephitic folution;* which feems to

demonftrate, that this circumftance actually takes

place, at leaft, out of the body.

The alkali in the mephitic water acquires double

the proportion of fixed air contained in it previous

* Appendix to Dr. Dobfon’s Commentary on Fixed Air,

94 > 95 -

K to
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to the impregnation, and may therefore fpare the

neceffary quantity for diffolving the calcarious

earth, and confequently may thus be enabled to

produce the effect juft mentioned. Hence perhaps

may be alfo explained the powerful effect of the

Caroline waters in nephritic cafes.

As the mephitic folution fo powerfully corrects

the acrimony ofthe urine,—and has moreover, I ap-

prehend, a powerful Jedative quality, it may, inde-

pendently of its fuppofed folvent power, prove alfo

very beneficial in mitigating the fevere pains occa-

fioned by inveterate ulcers, or even cancerous af-

fedtions of the urinary paffages. And therefore, by

further inquiry, may poflibly be found applicable

to the important purpofes of alleviating human

mifery in a variety of forms, and of adminiftring

eafe and comfort, where thefe bleflings were the

leaft expedted.

THE END.



Where may alfo be had\ Price 3*.

(Bound up with Dr. Hawes’s Addrefs on preferving the

Lives of the People, &c.)

The Third Edition, with Additions, of

The Author’s HINTS for RESTORING ANIMA-
TION, in cafes of Drowning, Suffocation, and other

critical Difafters, occafioned by Expofure to Noxious or

Contaminated Air.

Death may ufurp on Nature many Hours, and yet the Fire

" of Life kindle again the o’er-preil Spirits ——

”

Skakesfea*.
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